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ASSE5£>£NT OF THE ASSOCIATION ScTAzIX PASSIVE SMHONG 
AND 

LUNG CAMTEP 

Luis H. varcla 
Yale University 
1987 

A matched cas e control study was carried out to evaluate the 
association betvenn exposure to envurretental tobacco smolce (passive 
anokunq) and lung cancer risk. The Study population was ccnprised of 
439 cases of lung cancer diagnosed among non-smokers. All of these cases 
were clinically and histologically confirms. The corresponding 
controls were drawn firm the Mew York State Department of Motor Vehicles 
and were individually mtrued to the cases on age* sex, county of 
residence and previous smcfcing history, A face-to-face interview was 
allied to obtain JLn/cunwtJtan on exposure to environmental tobacco 
strike. Mo increase in risk was found associated with exposure to three 
n«asurorents of spouse making* or with exposure to co-workers * flicking. 
Conversely, exposure to the snoke of others in the household wi found 
'.c effect the risk o? lur.g cancer. Par an erpcflure to ISC person/years 
of smoking the odds ratio was fond to be 1.86. Thia effect seems to be 
larger for epiaerroid and flea 11 cell tuners (0^2.33) than for 
adenocarcinoma and other timers (ORM.42). Inc r easing exposure to 
passive stoKing in social situations was found to be inversely 
associated with the risk of lung cancer. The implication of this 
funding ~ at odds with previous results — is discussed. 


AGKNOWLEECE^TS 

I greatly indebted to Or. IViqht T. JamriOt for providing ne 
with the opportunity to participate in the project f n wfu<* the 
neteri.1 for this dissertation «> derived. Pricing with hilt, «, not 
only intellectually stimiUting, but also a scuroe of gratifying 
professional and personal interaction. lb the W.K. Kello, fburxletion 
I an grateful for providing ne with the financial assistance to 
conduct my doctoral studies. To frienda and esters of the Acuity of 
the tepartment of ESideniology J am thankful for their omtinucia help 
and s uppuit . 



Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 



7 


TABLE OP CONTENTS 


table op acwnwrs 

LIST OF TABLES 
LIST OF 


pace 


ii 

ill 

vi 

X 


CHAPTER ONE. 
LITERATURE REVIEW. 


bata comrnou 

8 HISTOLOGY REVIEW 

9 expositor variables 

9.1 SPOUSE SMXINC HABITS 

9.2 EXPOSURE TO PASSIVE 
»OCDC IN THE HOUSEHOLD 

9.3 PASSIVE MO?C IN THE 
WORKPLACE 

9.4 PASSIVE SMOKHC IN 
SOOAL CIRCUMSTANCES 


10 PC7TENTIALLY cowounmc 
VARIABLES 


1 BACKGROUND 

2 «TIDMOLOCIC STUDIES 

3 OTHER STHI 

4 LABORATORY 
INVESTIGATION 

5 ANIMAL DOPERJKENTS 

6 SMOKING AND HISTOLOGIC 
TYPE OF one CANCER 


11 ANALYSIS 

11.1 LOGISTIC REGRESSION TOR 
MATCHED CASE-CCr/HCL 
STUDIES 

11-2 EXPOSURE AS CATEDORICAL 
VARIABLES 

11.3 EXPOSURE AS CONTINUOUS 
VARIABLE 


04APTE? TWO. 
METHODS. 


1 earner ives 

2 SAMPLE, sue 

3 LOCATION OF THE STUDY 

4 establishment CP TBS 
CASES REP1HTI ?C SYSTEM 

5 ELEClfitLITf CPTTEUA 
FOR CASES 

b ScCiTTICN C*- OJfTVCIS 


31 

32 

34 

34 

35 


»7 


COIAPTER THREE. 
RESULTS. 


1 DESCRIPTION OP THE STUDY 
SAMPLE AND DISTRIBUTION 
OF THE MATCHING VARIABLES 

2 DISTRIBUTION OP POTENTIALLY 
CONRXWDING VARIABLES 

3 ASSESSMENT OF THE EFFECTS . 
OF PASSIVE SMOKING ON LUNG 
CAECER RISKS 


iii 


6S82TSC20Z 



Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 





































! 2023512860 

1A 


•shysa oi jo 

asnoas cu raisodxi jo TvuhQHiiija v moi sjjkh 
XKjoijNao aw *souv¥ sooo 'su^Lisa (msorawn 

9 L .. ‘9 « •1Q«X 


MS)3Sn0dS 3H1 AS 

mucus s&eu jo vowhn jo smcauyo as ol misocM 

jqj sxiwn sGtoaxjNCD IS4 aw 9 ouv* sooo 'szlmusj 

Si . *S <=m *I9«i 


S9I ». XICKJddY 


•AW/SEUEWVOEO 02 
JO 2NDCHS 3SnQdS 00. 3HlSQdXl JO TYLIKBOUia V tfOJ 

soawn 3JQCPJNCD aw 'sou** sooo 4 sxi>MUS3 aasnrav 


24 




*9 cm ®tq*l 


821 


AttfYaocnsis 


■Ncissfosia 

ynai ioljvho 


•jow/smawDiD 02 jo aiDoe 
asnods ca Misraa jo muamna v joj sjukti 
3jroaLMX> aw *solew 9ooo 4 S30Miosa cnisorown 

49 .c « »m 


* asnods 3HL AS 

0206 xva/aad S3Xi3tf>OID JO STDTfflDO 3AU 04 3HI90dK3 

jQj saiwn saaaxjNQO is* cm souw saao 4 s 3 lxklls 3 


99 .2 OH »IQia 

'fCUVTndDd ACTUS SOU. HI S77BTONA I/WA3T3H JO NOUTHHUSia 
85 ........................................ on am 

wd 3TST4L 


ssnsvL jo isrx 


sraMLsram 

TYEES HI SHTtfOC 

Mil *V.. . 3AlSSVi OL 3^H90cDQ 9*C 

EXTCdtfaCM 3HU 

on ... hi sktob ol omsacG rc 

zoi . 2 N 0 U 3 nssv iQCKn snnsa^ 2*2*c 

26 .................. t HOLic&nssv aacwn snnsai r2*c 

16 . cnoH3snoH 

3KL HI 3006 3/USSVd 2*C 

zsn cnmw sNrnna 

3SnadS 3H1 A6 CTDCWS 

28 . mLIUMJP JO H3eHTN TflOl ETC 

aoofi ssnods 

Ci ..................... 43 SU>a/. JO 2*I*C 

3SOOrfS 3HA AS 
CBW>IS AW/S^.TJOIO JO 

£9 .3H4 JO 0K3WSESSV K1*C 

asnods 

29 . 211 JO SU9YH CKTOWS i*£ 


A 


Source: https://www.industrydocjjrnents.ucsf.edu/docs/rspxOOOO 



















Vll 


Taole No 7..• *«* 81 

adjusted EmwiSi oodg ratios. am) confidence 

LIMITS *OR A DUTERD/riAL O' EXPOStRE TO SPOUSE ^CKlNG 
or 10 YEARS. 


Table Mo 8.. B4 

ESTIMATES, CEOS RATIOS AM) 95% CONFIDENCE LIMITS 
FOR EXPOSURE TO FIVE CATETORTES O' TOTAL NLMHEP. OF 
aGARCTES SMOKED BY THE SP0USE(SI DURING 
rtWUED LJTZ. 


Table Nc 9....... 85 

WAOJiOTD tsnwuss, coos ratics, v© confidqce 

LIMITS FOR A DITFTPJEInTLAL OF EXPOStRE TO SPOUSE 
JOKING CF 200,000 CIGARETTES, 


Taole Mo 10.,. 90 

ADJUSTED ESTATES. CODS RATIOS, AM) CDMTDOCE 
LIMITS FOR A DIFF5RMTAL OF EXPOSURE TO SPOUSE 
SKXCCC OF 200,000 dGAREITES. 


Table Mo 11.... 95 

ESTIMATES, 0006 RATIOS V© 95% C0MTDDCE . 

LIMITS FOR EXPOStRE TO EIGHT CATEGORIES 
OF POKING rM THE HOUSEHOLD. 


Table Mo 12...98 

UNADJUSTED ESTATES, OCOS RATIOS AM) CONFIDENCE LIMITS 
FOR A QrmRQ^IAL or EXPOSE TO 150 PTRS0N/YEARS 
SMDKTFC IN THE HOUSEHOLD. 


Table No 13 ..... 1C1 

ADJUSTED ESTIMATES, OCOS RATIOS AM) CONFIDENCE LIMITS 
FOR A Ormsn/nAL OF EXPOStRE TO 150 PERSON/YEARS 
SMOKING IN THE HOUSEHOLD. 


T988T9C20Z 



Source: https://www.i 


viii 


Table No H. 


ESTIMATES, C OOS R ATIOS AM) 95% qpNTIDDCE 
LIMITS FOR EXPOSURE TO EICST CATEGORIES 
OF 300NG IN THE HOUSEHOLD . 


Table No 15. 


UWDJUS m? EST IMATES, ODDS RATIOS AM) OONTIEOCE LIMITS 
FOR A DIFFQttNTIAL OP EXPOSURE TO 150 PQlSON/YEARS 
SMOKING IN THE HOUSEHOLD. 


table No 16. 


ADJUSTE D ESTIM ATES, OCOS RATIOS AM) CONTIECCE LIMITS 
FOR A DEFTEREmTAL CF EXPOStRE TO 150 PERSOK^YEARS 
POKING IN THE HOUSEHOLD. 


table No 17. 


ESTIMATES, CODS PATIOS AND 95% CTHTIDOCT 

limits for exposure to eight categories gf 

SORING IN THE NORKPL/CE. 


Table no 18. 


tMSQJUS TEI) EST IMATES. OCOS RATIOS AM) CONFIDENCE LIMITS 
FOR A DHTEPEKTCAL OF DCPOStRE TO 150 PERSON/YIXRS 
SMOKING IN ITS WORKPLACE 


Table No 19, 


ADJUSTE D ESTim TES, OCOS RATIOS MO CCNTIDiNCE LIMITS 
FTRA DIFFERENTIAL OF DCPC61RE TO 150 PERSCEVVEARS 
SMOKING IN THE KRKPUCE 


Table No 20. 


ESTIMATES, OCOS RATIOS WD 95% CEKFIDQCE 
LIMITS FOR EXPOStRE TO EIGHT CATED0RIE5 GF 
PASSIVE SMOKING IN SOCIAL SITUATIONS. 


















i* 


Table No 21. 


121 


UNADJUSTED TSTVEES. OCOS RATIOS MO CONFIDDCE 
LIMITS TOR A DIFFERENTIAL CF EXPOSURE OF 20 UNITS 
IN THE DCBC OP EXPOSURE TO SOCIAL PASSIVE SORING. 


LIST OF FIGURES 


Table No 22... 126 

ADJUSTED ESnMOTS, ODDS RATIOS MO GCNFUZHZ 
LIMITS FOR A DOTTRENTUU. OF EXPOSURE OF 20 UNITS 
IN THE HBOC OF EXPOSURE TO SOCIAL PASSIVE SKDKINC, 


FIGURE 




Figure No 1. 


68 


Q3MCE IN LUNG ONCER LOG CCOS WITH NMSP OF CIGARETTES 
PER DAY S MJKED BY TOE SPOUSE. FDR ALL SUBJECTS. 
SELF- RESPO NDENTS. AND SURROGATE RESPONDENTS; AND LOG OOOS 
FDR DIFFERENT CATEGORIES OF EXPOSURE. 


Figure No 2. ... 69 

CHANGE IN LUND GO LOG OODS WITH NUCER OF Cl GARETHS 
PER DAY SKD KED BY THE SPOUSE. fCR ALL SUB JEC T S . 

NEVER SMOKE RS AM) FORMER S OCTS i AM) LOG CCC 6 
FDR DimRENT CAIH30RIES QF EXPOSURE. 


Figure No 3. ..... 70 

CHANGE IN LUNG CAN3R LOG CCDS WITH 10*0 OF CIGA RETTES 
PEP DAY SKttED 5Y THE SPOUSE. FDR ALL SUBJECTS. 

FEMALE MO MALES: AMD LOG OCOS FDR DIFFERENT 
CATEGORIES OF EXPOSURE. 


Figure No 4. .... 71 

(MAMS: TN LtWC CANCER LOG OCOS WTO NtPCER CF CIGARETTES 
PER DAY »CK£D BY THE SPOUSE. FOR ALL SUBJECTS. 
n>TDERK)JDD/»1ALL CELL ANL ADOBCARCTNCMA/OTTtER K1STOL0GIC 
TYPES; AND LOG COOS FDR DIFFERENT CATEGORIES OF EXPOSlRE. 


Figure No 5. . 77 

CHANGE TN LUNG OWHR LOG OCOS WTO MMUR OF YEARS 
TOE SPCXSE 90KED, FDR ALL SUBJECTS, 

CTF- PJESPOO CNTS. AM) SIPROGAIT RESPONDENTS: AM) LOG CODS 
FDR DIFFERENT CATSOOWES CF DCPOSGUE. 


x 


2982TSC202 



Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 











https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 












Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 















chaw® ore 

UTERATURE RTVIIV 

l BACX30JND. 

In 1972# the Report to the Uhl tad States Cmgteu on the Health 
Coru«q*jenoes ot Snaking for the first time gave serious consideration 
to the Issue of the effects of envixememtal tobeooo seeks an the non- 
woker (l). that others besides maskers themselves could experience 
detrinmrtal health effects due to tobacco mroke had been in the minis 
of many for at least a decade. Obstetricians in particular s e em e d to 
have intensified this preoccupation# by reporting that cigarette 
■coking among pregnant women at associated with pr ematurity (2) and 
with low birth-weight (3). Other reports attributed a whole array of 
adverse effects of fraternal smoking on the foetus, ranging from 
itoaired post-natal develonmnt (4,5) to congenital malformations (6). 

Later studies attended to the effects of tobacco ccnponents 
released into the environment at large. fbr instance, studies in the 
United States (7,8), England (9), Israel (10) and other countries (11) 
shewed Sex children of smokinq parents had hi oner incidence cf 

-l- 


respirator/ infections, as well as higher hospital admission rates. 
Laboratory investigations showed that exposure to fraternal sxrc*ing 
produced a defective developrent of pulmonary fmetion in children, as 
measured by farced expiratory volune in one s ec en d (12). Finally, 
reports of childhood times associated with parmtal smokirg appeared 
in the medical literature, although often with ccntxadictory results 
(13-17). 

That there were serious health effects an the adult passive 
■inker — such effects as those experiwiced by the stokers thmelv^i, 
i.e. lug cancer — was not considered possible as recwrtly as a 
decade ago. This can be gathered frta the following paragraphs 
published In 1975 t 

•In sunnary, the effects of cigarette snake on healthy 
non-smokers consist mainly of adnor eye and throat 
irritation. However, people with certain heart and 
luig diseases (angina pectoris, GOFD, allergic 
asthom) may suffer exacerbation of their syitptcm as a 
result of exposure to tocacoo sank*-filled 
envirtxments.(18). * 

* With respect to lu>g cancer there is no evidence to 
indicate Aether or not this level of exposure has an 
effect an the risk of developing lung cancer. However, 
because of the low dosage and brief exposure, it world 
vet unlikely thet there would be a significant 
increase in the risk of developing ling cancer * (19), 
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It is sn •stablimhed fact that the overall cancer rise for non- 
*ic*ers is loer than the cancer risk of the general population (20- 
22). Compared to writers, ntiv-mnokers risk for anc»r is About 501 
lowtr (20. Ftr certain sites ^in particular the respiratory tract—* 
the dj-fferSKes are even more draimtic. A recent study, nonetheless, 
has suggested that lung cancer amcng non-smokers nay be on the rise. 
The su?g«txai of such an increase arcing non-smokers has focused 
interest in passive smoking as one of it* possible causes (23). Thrs 
suggestion is partly based on a better understanding of the 
carcinogenic qualities of both neinstream and sidestream cigarette 
sroke, as will be discussed at a later point in this chapter. 

Ehstrom (23), using data from two representative sanples of ling 
cancer deaths and rcsrtality statistic* at the national level, found 
for the period between 1914 and 1968 a 15-fold increase in lung cancer 
death rates among white nonsrricing sale* aged 35-84 years. Ihe 
increase was the highest for those males over 65, estimated as 30- 
fold. For white femles the Increase has been 7-fold for the 35-94 
age group. Th»« changes seem so dramatic that the possibility of 
error? in B\ 3 trcm's estimates has been raised t saw of his data 
sources go as far beck as 1914, and there are no means by wnicb to 
chec* their reliability. There are also reasons to dcwbt t>e aocuracv 
of the ascertainment of stoking status in the surveys from which the 
data was obtained. Moreover, the categorisation of the smoking 
variable changes trcm one source of data to another, as does the 
proportion of self-reported smoking versus surrogate reporting, thus 
ir*>cL/vi the use of pooled data difficult tc interpret. It has also cx~ri 


proposed that sane of the changes described by Bistrom may be 
attributed to better diagnoses and/or changes irv turor classification. 
However, as the author has pointed out, the trend persists after 1935, 
when the major changes in diagnostic criteria had been implemented. 
Finally, there is the possibility — as Qostram suggests — that 
the rising rates indicate the intervention of other factors in the 
causation of lung cancer in addition to personal cigarette snoking. 

Other re se a rchers do not agree with matron's findings, 
Garfinkel (24) confuted ling cancer mortality rates for non-smoking 
participants in two large pro s pec t ive studies. In the American Garwer 
Society Study, 94,000 nan-sinking males and 375,000 non s naking 
females were enrolled between October 1959 and March 1960. The data 
used by Garfinkel spans the period betwe en the and of the enrollment 
phase and Jim 30, 1972. The s e c on d study, the Dorn Study of 
Veterans, was initiated in 1954 with the ceiling of quesrticruwLires to 
293,000 veterans. Fifty four thousands respondents reported 

themselves to be non-vokers. The follow-up period ended in 1969. 
Mortality rates far non w ri ter s in both of the gratae studied were 
estimated, mainly through the use of death certificates. Rates were 
adjusted to the United States adult population of 1965. Garfinkel ws 
unable to detect any inareese in mortality due to lung cancer tor 
three four-year periods between the years 1960-1972. Nevertheless, he 
reported a slight difference ( although not statistically significant) 
in lung cancer risk for n on wri t ing women Kerri ad to writers, as 
compared to non-saeoking women married to non-w rit ers. This wes 
probaoly the first population study to consider such an association. 
The results will be discussed in th§ next section of this ctepter. 


ha 
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2 EPIDCMIOLanC sncirs. 

Controversial r^MTCJ on lung cancer trends among no n- mak ers 

have not teen discouraging enough to disniss the Hypothesis that 

passive mfcing — also termed involuntary smoking or secondary 

etching — is causally related to ling cancer. In January of 1981# 

the British Radical Journal published the first population study 

specifically addressing this issue (25). Hirayem reported the 

firxiings of a 14 year old prospective study which involved a follcaa-up 

fcr 91,540 no n-eaofcing earned Japanese wanen. one hundred and seventy 

four cases of ltmg cancer had developed in this gro*:, for which the 

hustend s snaking history had bee* collected independently. Vfcimn 

irerried to heavy cok ers (>*20 cig*rettes/day) ancMd a higher risk 

for ling cancer than *«*m married to nan-mckera (starriardired risk 

ratio • 2.08). Furthenrcre, a statistically significant dose-response 

relationship was found: the relative risk for wives of ex-smokers or 

stokers of 1-19 cigarettes/day vas 1.6; the relative risk for heavy 

2 

stokers 0*20) at 2.08 (l*ntel-extension X test * 3.299; p, two tails 
- .00097, The trend was also observed husbands* age and 

occupation was taken into secant. The highest relative risk, 4.6, 
was found among w men in agricultural families married to heavy 
snokers aged 4C-59 years at time of enrollment into the study. 
increase in risk for other irnjcr cancers •m observed in relation to 
the husoanris * stoking habits. 

HL-ayaoa • study received a great deal of attention among ooth 
the medical carm.T\ity and the lay pjbiic. His results and frethods 
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we closely scrutim2ed, prompting an exchange of letters either 
critical or s^portive of the study. The fact that the Mantel- 
extensicsi test for or* of the tables mss calculated errtreusly was 
particularly oiphasized. A subsequent estimate obtained by 
rearranging the data was published subsequently (26). The new figure 
did not change the basic conclusion that the rtixdy factor and the 
•ignificantly associated. This reassurance, nonetheless, 
did not preclude caltici» of the study an differmt gnxnds. First, 
the research mot* — started in 1966 — did not initially intarsi to 
look at the passive Poking-lung cancer association This particular 
feature of the study might have affected the quality of the 

information in several oppoeita ways. On the one hand, it my be 
that the likelihood of bias in •reporting" or •interviewing- 
less than if a v*tl-developed hypothesis was being tested. This is 
because the study subjects, as well as the interviews, we 
obviously blind to a hypothesis which was non-existent at the Ujtw of 
***** °°ll*cticn. Cn the other hand, we should consider that the 
research, not initially intended to study the effects of passive 
snaking, my not have been as thorough in the aaoertainmnt of 
exposure to passive smoking as would be necessary to detect a moderate 
or snail effect. This latter point is not vorrisame, however, since it 
wild have resulted in a conservative estimate of the effect. 

Secondly, in the original publication by Hirsysna no details are 
given on the way in which deaths we ascertained, nor was there 
informtion available or the degree of pathological ctsifirmtion of 
the cancer cases. It is only through subsequent publications that we 



-I- 

leim th»t in • •uU-itle of 23 c«*e*, 17 «ere •denocarcinoma. Si/we 
»c*art 3 has been postulated to be associated with specific histologic 
types this information would mw erueial. 

Despite the drawbacks nentianed above, there are certain features 
about Hirayaw a study that maxe it unic^e and probably very difficult 
to replicate, the prospective design involving a large population in 
sore than one geographic region is certainly an asset. Also 
advantageous is the fact that the study carried out in a 

traditional society where smoking habits of «anen are lew, tfus 
diminishing the probabilities of including erroneously classified 
*cnwn who developed cancer of the lung as a ronsequenaa of their <££ 
sacking. Also, in such a setting marriages may last longer, houses are 
certainly much mller, and socialising for wanen usually takes place 
in the corpeny of tteir husbands. All of the above suggests that 
quantification of the husbands* smoking habits may indeed be a good 
raesure of exposure to secondhand smoke. 

Also in 1961, Trichopouloa et. al. published the preliminary 
results of a study ccwductad in Greece (27). Using a case control 
design, trey asa«i>led a grap of 40 nm-roking wnm diagnoaed with 
lung cancer in three large Athens hospitals. The patients **re 
interviewed regarding their husbands* sjoking habits and **re compared 
wvth the husbands' enoking habits of 149 imt-sncking hospital 
controls, the controls were orthopedic patients did net differ 
significantly fro* the cases with regard to age, education, duration 
of fferrisge, occupation or residency. The odds ratio for Manen married 


to ex-smokers t*s 1.8: it was 2.4 if they were married to current 
smokers of 1-20 cigarettes/day; and 3,4 if married to current stokers 
of more than 20 cigarettea/day. This dose-response trend was fourd to 
be statistically ai^iificant IChi-eq for linear trend • 6.45, p(2 

tails) < .02.). exposure to husbsnda' wukjjxj over the course of 
the omrriage was as s essed a similar trerd was observed. Estimated 
odds ratios %*re 2,5 far those exposed to 100 - 299 ttousand 
cigarettes and 3.0 for those exp ose d to 300 thousand or sore 
cigarettes ( Chi-sq for linear t r end ■ 6.50, p (2 tail) < .02). 

This li n e a r trend tma identical in both group of cases: those with 
eitolcxpcai confiramtion of tiror and those with clinical diagrosia 
only. 

A later re*nrt of Trichcpoulos' study in 1983 added nearly as 
many cases, and 501 more controls, to the study subjects 128), 
results v^re substantially the *mm t odds ratio of 2.4 for wives of 
mkars of less than 20 cigarettes/day, and odds ratio of 3.4 for 
**ran married to smokers of more than 20 cigarettes per day {Chi-sq 
for linear trend • 6.7, p (2 tail) • .01). 

The Greek study, although not entirely comparable to that of 
Hirayama, shews similar results. It also shares sate of the advantages 
of the latter, namely, those concerning family structure arrf fmnily 
social life, together with their itrolicaticn* on the assessment of 
exposure, as ennuverated abCMi. Different methodological problem, 
htwwr, cxxjht to be considered, for instance, the study group is 
mmli and the degrse of pathological cant imaticn poor (only 654 had 
a citoiogicsl or histological diagnosis). The study suojects 
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srt>uj>q M 3 ien with ling cancer) represent aoout 78t of all the ferule 
lung career cases diagnosed in the participating hospitals. As is 
rationed in a subsequent section of tnis chapter (see: Histologic 
Type anJ Una Cancer) tto pr opo rtion of nonrsnoking patients in other 
series of ling cancer cases has been established at about 10% for 
woren. lhe excessively high proportion reported by Trichopoulos 
suggests that sane of his cases ray indeed have been sectors who did 
not admit to tteir tobacco habits for soc i al or otter reasons. Or, 
although tne proposition is sar e wh at unlikely, it may be that non- 
awenen with lung esnoer in Greece are acre likely to be 
hospitalized than in other parts of the war id. 

In addition, tto fact that both caaes and controls ware 
interviewed by a single, tnblinded researcher, points trvard the 
possibility of misclasaificatdon of exposure. Oi the other hand, the 
atterpt to assess exposure according to spouses smoking habits during 
the total length of married life may have provided more ocrplete 
ascertainment of ejgosure. 

Pelayo Correa at. al., using % ca s e c on trol design, assessed the 
risk of limg cancer for both n ea r grok ing men and wonen with regard to 
the sroking habits of their spouses ard parents (29). They found an 
odds ratio of 2.0 for • an married to werren vto rnnoked more than one 
p-c* of cigarettes a year. The co rr esponding adds ratio far 22 wanen 
tarried to seeking men was 2,07. Neither statistically 

significant. After controlling for the spouses' smoking habit, 
fraternal (but rot paternal) smoking we* associated with a higlitr risk 


of lisvj cancer, as indicated by an odds ratio of >1*4? (Opposite 
results on this parental snoking-lisig cancer association have been 
reported oy SanHar, et. al.. those results will be latter 

in this chapter). the effect observed, tower, wt neittor 

'significant m seawd to be doae-related. (ben exposure to both 
parents' wnking ws acnbAned, the odds ratio becane significant cnly 
for those cases exposed to - > 41 packs of cigarettes per year (CR - 
3.11, p < .05). 

Important drawbacks can be found in the study by felayo Correa 
et. al,. Its main disadvantage is the feet that the amber of 

participants Is so maall that any of the possible strength of tto 
study — such as the 100% histologic confirmation of diagnosis — 
fail to caiperaata for this waa k n as s, 

* more recent epidemiologic study on the lung cancer-passive 
rnnoking relationship wis carried out by Garfinkei, Auerbach arri 
Joubert (30), Their grtxp of cases wes canprisad of all fetmle nen- 

snoking loig cancer patients diagnosed in three hospital* in New 

Jersey and one hospital in Ohio. Wanen diagnosed with colon cancer 

served as controls. *!hree controls were matched to each case on the 

basis of age <*-5 years) and hospital of diagnosis. Pathology slides 
for both cases and octrois were reviewed blindly in order to confirm 
the diagnosis. One hundred and thirty four lung canaer cases and 402 
OTntrol » "*** then interviewed regartling the msoking habits of their 
husbands. Current snaking habits, nunber of cigarettes smc^ced at 
hone, and nuroer of years tne husbands had srv*ed were assessed, 
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Similariy, womn were questioned about tne mmcer of hours a day they 
had oeen exposed to the woke of others in the past 5 and 25 years. 

It was found that wcmen married to smokers of nO or nore 
cigarettes per day had an odds ratio of 1.99 (951 Q,:1.13-3.50) as 
ccnparcd to those married to non-smokers. If half that airount of 
cigarettes mis snoked at hone, the oils ratio was estimated to be 2.11 
195%G.: 1.13-3. 95) • Similarly# an increased risk was found for those 
*ap«n neumed to men o had smoked for 20-29 years (OR 2*2)* but, 
unwractaily, not for those aerriad to aaokars of sum than 30 years, 
fto increase of risk as fixrid to be dependent cm the number of 
expceure-hours in the laat five and 25 years. 

Using logistic regression techniques, a model mj fitted to the 
study data. the model included ten* for possible aanf&atders and 
sev-ral continuous variables representing exposure. An increase in 
risk with increasing exposure was found foe the mrtmr of cigarettes 
snoked by the husband at heme. mis trend ms statistically 

significant at the 0.05 level. 

The study by Garfinkel et. el. attended to tackle acme of the 
jfethodological problem pr es en t in the forser studies on passive 
srroking. The authors were successful in pitting together a sizable 
grtxip cf cases who ware confirmed never-etokers and whose diagnosis 

wts histological ly ccr.fimad. Their assessment of exposure ms net 
1 uni tod to the wote derived from the husbands' smoking but included 
that experisneed at the worksite and other areas. Pa^ri j1 
statistical techniques (logistic regression! mt« used to analyze the 
da:_s. oraritcing results ctnsisrsrt with the findings of toe two 
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majar studies on this topic. It M a w , ewrefare, that tJte erdy 
aspect of the study that could have affected tlw results is that which 
is most difficult to evaluate! the reliability of ttw data collected 
threugh the interview. even though the interviewers were supcssedly 
blind in regard to the hypothesis of the study and the case/ccrtroi 
status of the participants, the participants themselves were mt« of 
their txm condition. In this situation t>* possibility of 
overreporting by the cases met be bom in mini. Additionally 
interviews of surrogate respondents may have affected the reliability 
of the information abait the expos u re variable. In fert. Mantel (31) 
has shewn that Garfinkel's estimates of tha odch ra tioa vary 
ocnaiderably according to the type of respondent. Be fexxd that tha 
adds ratio , for lung cancer was 3.57 (95% CL: 0.64-15.28) in tha 
subgrcx^i in %Jdch tha respmdents were eitf£r a daugttar or a sen of 
the study subjects. In the subgroup in which ths husband provided 
information on the exposure he found tTmt the o rki s ratio ms 0.77 
(95KX: 0.56-1.06* And finally, in the subgroup of cases who reported 

About their am expo sure, the adds ratio ms es tima ted to be 0.83 (951 
CL: 0.58-1.38), 

At the same time that this r e po rt ms being prepared, two 
additional epidomologic studies elaimnq the existence of a moderate 
effect of passive smoking an ling canoer risks were published. The 
first of these ms also conducted in Japan (32). It is a case- control 
study, but, as ms true of its pradeoeaor, it evies use of a cohort 
initially defined for another purpose (the study of the effects of 
atonic radiation in Hiroahurw and Nagasaki sun'Ivors) in order to 
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obtain its study subjects. The cohort, ocnprised of about 110,000 
people, yielded 525 cases of limg cancer bet^ en 1971 and 1980. 
Pathologic diagnosis weie dene in 57% of these. Controls • %*re 
selected from tne came cohort wrong members Ux> had not develop lung 
cancer. The controls were individually matched to the cases with 
regard to year of birth («- 2 yis), residence. sex, vital status, and 
wnetr-r or not th?y had belonged to the cerort subgroup tlrnt underwent 
bien nia l iredical examinations, tnfarnetion ves obtained for 428 cases 
*nd 957 ccntrols. However, only 19 male asset and 94 female cases 
occurred rang rov-rakers. Ascng the non-raking rales the odds 
ratio associated with having a spouse who smoked was 1.8 (90% CL: 0.5 
- 5.6). For feneles the corresponding figure ms 1*5 (90% (X: 1.0 - 

2.5). in addition, (min ahomd an increase in risk of lung canasr 
with the increasing number of cigarettes snaked by the husband; the 
odds ratio oeing greater than 2.0 for the highest exposure category. 
The test of linear trend, however, was not statistically significant 
at the 0.05 level. Likewise, another measure of husbands' mnoking — 
the nutter of years the husband raked — not statistically 

significant. Finally, thair results wha m d that nen-smoking «aen who 
had been exposed to the husbands* smoking in ths last 10 years had a 
lower risk (CR ■ 1.3, 904 CL: 0.9 - 2.4) than those woman exposed 

within the last 10 years (OR * 1.8, 90% CL: 1.0 - 3.2), 

Sera of the above estimates are consistent in their magnitude 
'if not in their statistical significance) with the results of the 
first Japanese study, as well as with the other studies cn passive 
iTncng. Hcvever, this subsequent stuoy equally shares in sane of the 
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methodologic problem that cast doubts over-their results. One such 
problem is the poor rate of histologic confirmation. The authors, in 
trying to circunvwrt this problem, carried out separate analysis for 
those with pathologic diagnosis, as well as those without it. An 
undeaired consequence of such approsch, however, is the Ices of 
statistical p cmst due to the resulting smaller grot** available for 
estimation of the parmeter*. Another potentially important problem 
°®®m* the obtaining of ths inform tlon about exposure. Only 22 
cases and 26 ccntrols out of the total, alttojgh not necessarily out 
of the non-raking group only, were available to be interviewed. 
Exposure fer all others ms ass ess ed through ths interviewing of 
surrogate respondents. Even though the distributicm of type* of 
suriagate respondents vsi similar far cssm and con tr ols, it cannot be 
ensured that selective recall ms eliminated. A final point ccncems 
the peculiarities of the study group. survivors of ths atonic 
explosions of Hiroshima and Nagasaki. Sines both cases and ccntrols 
were equal in that regard, m do not question the internal validity of 
the findings beyend the mthodologic problm rationed. However, we 
should be cautious in any attaipt to extrapolate these results to the 

i 

general peculation. It could be that the effect observed is only a 
product of a synergistic effect be tw een nxiietion and exposure to 
tobacco smoke. This synergy, of course, would not be possible in the 
^neral population since on the %4x>le it lacks exposure to the levels 
of radiation experienced by the subjects in this study. Finally, ths 
authors °f this study have been less than conservative in establishing 
that level of statistical significance whi<* they are willing to 
•ccept. Values of p between 0,05 L-d 0.1 are reported as 
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significant. Additionally, 901 oonfidaace liirits are rworted instead 
of the conventional 95% CL%* Althoujh from a inrthaiologic or 
statistical point of view there is nothing wrong with this approach, 
it r ti “* ct noem that researchers, in order to detect and report 
•significant* effects, «ey take the risk of accepting a greater role 
of chance in their findings than that which is conventionally deseed 
aprcpprute. 

The secorri moat recently published article is baaed on the pooled 
data from three case control studies 03)* * 'Klnety nine histologically 
ccn rimed lung cancer cases and 736 controls oarprised the study 
group. These were all the participants in studies carried exit in 
Louisiana, Texas and New Jersey who repertod themselves to be never 

jrokers. Due to the fact that the data case fran three different 

soirees, the t^pe and level of detail of the information about passive 

asking was not uniform for all study subjects. Nevertheless, 

information about exposure in the hone enviranent ««s either 
available or aould easily be estimated for everybody. Analysis of the 
data showed no increase in risk of lmg canoer associated with ever 
raving lived with a acker (OR • 1.0, 95% 0.1 0.64 - 1.56), 
Controlling in tha analysis fee the variables ac^, sex and study area, 
did not unveil any relationship either. The nutter of years lived 
with a sm*er was not fouxl to affect the risk of ling cancer. 
Conversely, acme positive findings were described for «pomire to the 
spouse s sinking. A stroking spouse %m* found to be associated with an 
odda ratio of 1.47 (not statistically significant). The nunber of 
cigarettes groked ■ week by the spouse shcvmd a linear relationship 


With risk of ling cancer despite the fact that the estimates for each 
level of exposure, individually, did not rmach statistical 
significance. The highMt and only significant effect was r«*xart«d for 
women 63 years or older aarrled to blue aoilar workers %4» were heavy 
smokers (280 or am dgarvttea/week) . 


3 CTHER STUDIES. 

Despite tne fact seme studies i«n not intended specifically to 
look at the association betmn passive asking «rd lung cancer (or at 
least this relationship ««* not the siain focus of tfmir inguiry), ttmy 
provide infammtion to contend that such conne ct ion is feasible. The 
study on lung cancer trends published by Carfintasl (24) , as well as a 
study by Rabat and Wynder (34) on the histopathologic patterns of ling 
canoer in nen-snoker* , both fall into this category. 

Similarly, studies linking passive groking with ameers other 
than that of the lmg can be helpful in delineating tfw carcinogenic 
potential of sidestream sroke. The studies by Sarriler and colleagues 
(35-37) belong to this croup. 

Garfinkel (24) in his analysis of the /Vrmrican Cancer Society 
study compared the mortality rates for non-snoking woron mrnid to 
nar.-gnokers with the mortality rate of non -seeking wonen serried to 
Brokers. It mi fexsid that *c*mn whose husbands groked less than 20 
cigarettes per cay had a 27% higher l*jng cancer mortality rate t>an 
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MM, marrltd ec nm-vckacm. 17* rat* «m only 1OT rugbtr for ttaM 
aanied to a sroter of mire than 20 ci?a»t«a per day. when 
txnfourdmo variables *«re taken into account lag®. raoe> education* 
reaioence arci husbands' occupation), the excess risk **» 37% and «», 
respectively. Hme of these findings were statistically significant, 
fcwever. the results have to be interpreted with great cautior. because 
thrf study ms r*ver designed to obtain infanration on passive smoking. 
FUrt^errorea whatever sacking infonmtion ms available corrwpondod 
oily to the exposure at time of enrol Uent into the study. 

lUbat end Wynier (34) assessed axpowre to secondary smoke in a 
tubset of non-sneking patients include in • large study of tobacco- 
related cancers. Out of 25 male cases six reported exposure to other 
people s mfce at here, as ocepared to 5 out of 25 controls. Eigtneen 
cf t teae cases reported exposure at work versus 11 of the ccntrots. 
This last difference ms berely statistically significant. Aancng tne 
fensle group (t^53) about the same proportion of cases and controls 
-ere exposed to other people's woke at hcne and work; consequently 
the association with lung center wm not statistically significant. 

Sandler, et. al. reported the results of a case-control study 
involving 518 cancer patients (all sites, except basal-cell cancer of 
the skin) a«3 518 controls. In three separate publications the authors 
assessed the association b e t ween these cancers and: t) exposure in 

ctuldnood and adult life to the Broking of all household neuters 
woked (351, 2) early life ejqxaaure to parental srokinq (36), and 

31 exposure in adulthood as a result of spouse's Broking (3?). In the 
first of ow studies, *-e odrls ratio for these exposed to one srpaer 
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in the household m> found to oe 1.5. If exposed to the Broke of two 
individuals. the odds ratio increased to 2.3, arri to 2.8 if exposed to 
the snake produced by three Brokers. This trend vis statistical ly 
significant (p < 0.01). However, it should be noted that an increase 
in risk was also observed for active Brokers who had been exposed to 
the woke of others in the household, 

the overall cancer risk far all study subjects (passive, as well 
as active, smokers) ms reported to be elevated in both of two 
circmstances: when exposure to secondary waked had ocurred during 
childhood only (OR-1.6), and when the exposure took place in adult 
life exclusively (CP-1.5). For an individual exposed in both periods 
of life, the odds ratio exceeded two (OR-2.7). 

For the second report, information on seeking habits of both 
parents ms obtained for almost all the cases (n-438) and aliroet all 
of the controls (n-470), For all cancer sites the risk was increased 
for all the cases (again, passive .and active wokars cabined) if the 
father was a smoker (OR-t.S. 95%CLt 1.1-2.0). Hatamal Broking, 
however, did not seea to increase the overall cancer risk (OR- 1.1, 
95%CL: 0.7-1.6). Similarly, the risk for lung cancer ms increased in 
those exposed to the father's woke (OR-1.0, 95 %CLj 0.5HJ.6), but not 
to the mother's (CR-0.9, fSICLt 0.4-2.1). 

Lastly, cancer risk ms assessed in relation to the spouses' 
sroking habits, it ms found that irdividjalt married to Brokers had 
1.6 times the risk of individuals married to non-wc*ers (p<0.01?. 
1Tli * difference cculd not be acranted for by differences in age, 
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race, sex,' education, or occupation between cases and controls, frtien 
site-specific cancer risk «as assessed, the authors found that exposed 
individuals (those married to snokers) were at higher risk for cancer 
of the breast (CR-1,8)* of the female genital organs (OR-1.8), and of 
the endocrine syst» (CR-3,2). Based on a anil (amber of cases 
(n*22) it was fasxd that passive smokers showed 1.9 times the risk for 
l-xg cancer chan those not exposed to secondhand snake. This finding 
did not reach statistical significance. 

There are mainly three problematic features in Sandler's 
publications that deserve sore attention. The first relates to the way 
in which the results have been presented. In many instances the risk 
'or cancer associated with passive snaking is presented for the %4iole 
study group, comprising n a n ero k ers as well as smokers. Although the 
latter group car. be considered passive smokers of their own secondary 
sroke — as well as of the woke that others produce — their 
inclusion kots inappropiate, since the overwhelming effects due to 
direct smoking would tend to distort the effect due exclusively to 
passive snoking. Some tables, however, do make the distinction 
between the two grot^sa, and those are the ones that are most 
informative. Secondly* confounding variables that may explain the 
observed associations *«re not taken into account. Gone of these 
variables are exposure to alcohol, to occupational hazards, to drugs, 
and to sexual and reproductive behavior variables. Thirdly and 
lastly, the fact tnat an association wis fotrd between passi *m smoking 
and cancers not previously described as tdbscoo-related (breast, 
*'\iocr:-"!e system*, raises acme suspicion. This fLading ray be a 


consequence of the inability to control for confounders, as rarxianed 
aoove. 

In addition to the epidoniologic studies, laboratory 
investigations# slang with clinical and pathological Observations, 
have supported the hypothesis that lung cancer and passive sacking 
indeed ray be associated. The moat relevant literature in these areas 
is discussed in the following paragraphs. 

4 LABORATORY INVESTIGATIONS 

Both observational and ejqperlmental laboratory studies rvjve 
produced valuable information on ths biological plausability of tte 
health effects of passive smoking. The most important findings are 
related to the identification of carcinogenic substances in tidestr©** 
woke and the ability of acme sidestream smoke coipcnents to enter the 
organism of the passive srokex (38-45). Cigarette sroke contains over 
one thousand substances (46). Many of them, including carcinogens, 
are present In even higher aonaentraticns in sidestream smjke than 
mainstream smoke. For instnace, Dincthylru trosamine, a potent 
carcinogen in animals, is 52 times more concentrated in sidestream 
smoke (47-48) Bruneimnn, et. si. (49) have estimated that a non- 
snoker who spends one hour in a smoky roan ray inhale rdtrosamines m 
quantities equivalent to seeking about 15 cigarettes. Ben 2 o(aJptrene, 
another carcinogen in iren and aninuis, is present 3.4 tines as 
XL,ch ir. sidestream smoke. Furthemore, cne cigarette *rwsy release up 
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to 100 rx? ‘of t-iai iub*tanae into the air (46). 


3jt how nuch exposure to these substances does the regular noi- 
sat*ing persor. really experience? This has beet, vary difficult to 
quantify. The conoentxations cf tooaoco opponents in the environment 
depends on niwerous factors. The amount of tobacco cmsirad, the 
volvme of antuent air. the silt of the roan where smoking tafces place, 
and the type and amount of ventilation in an enclosed space are sane 
ot the sen*/ variables that affect amok* intake. The jradaiity of the 
passive *n>cer to the source of mckm and his/her pattern of 
inhalation ray also affect actual exposure (48). Similarly, tne 
stoking patterns of the iMividuals who do the smoking need to be 
considered. Fbr Lnstancm. the variation in puff frequency, puff 
duration ami puff volvxm are knewn to affect both the chemical 
ccnposition of sidestreem sroke and its biological activity (50-54). 
Cvm tha sw*er s health status seem to affect the ^my in which 
sidestream wt*e is produced (55). In fact, it is the sidestream 
stroke that has been aodified by the above and other factors that 
censtitute the real exposure to the passive mnoker. Sane authors 
prefer to refer to this as enviromwntal tobacco smoke rather tlrnn 
sidestream smoke. 

Despite these difficulties, sane studies have attempted to 
quantify actual exposure by measuring tobacco metabolites in body 
products. Sers* thyocianate and cotinine are feund in the blood, 
urine, aerun and saliva of the passive anoker (45, 56-60). Although 

inyocianate may result from other sources — l-e. leafy vegetables —* 
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eouAifle is a specific marker foe exposure to toceeeo smoke and 
therefore its presence in the non-wro ke rs is taken as evidence of 
passive inhalation. In one eigieriment a researtdwr was also able to 
identify "utagenic subetanoes in the urine of subjects expoeed to 
woke in a poorly voitilated rcxei (40). 

Studies tuned at determining the speoJic deposition of 
enviromental woke coronents in the lung tissues are very scanty, 
in theory, the biological features of the anatoay are* physiology of 
the hunan respiratory systwi. and the physical and chemical 
characteristic of sideatrram woke. suggest that such deposition 
takes place. The extent of it. hewever, has been a ratter of debate. 
Different authors have reported high levels of edit brtmchial 
deposition ranging from lit ( 61 — 62 ) to 80t (63). 

Ccnversely, Repace and Lowry (64) think that net pesai ve 
wokers are agnaj to a minimal amount of woke, perhaps no mere then 
the equivalent of one cigarette per day. it has been suggested that 
suen an exposure conveys a negligible risk (65). With respect to 
this, it should be noted that no treshold level of expoure for the 
devel«s*ent of ling cancer has been established. Itmrefore, any level 
of exposure — including the low level attained by passive winking — 
should be considered potentially able to elicit a oerdrogeruc 
response. 

Another series of studies have been aimed to detect the effects 
of passive smoking in the respiratory function of passive makers, 
TMs Is particularly relevant since seme authors think thst an 
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urpa^dd respiratory function is in itself a risk factor for Ling 
canoer (66-69). In France, Kauffman (68) et. al. oaioared spircmetric 
fTBasursrents wcvwi two types of non-smokers, exposed and non-«5^oseri 
to secondary mrcke. Ttwy found that both men and %cmen married to 
wmers of >■ 10 g of tobacco a day had a significantly lo«r forced 
mid-expiratory flow rate (FIT 25-75) than those married to non- 
sncters. In aAiitian, wawn in the exposed group slxwd a decrease in 
forced expiratory volume in one second (HV 1). The study carefully 
controlled for confounding variables sucn as ags, social class, 
education, family sire and air pollution. 

White aid Froeto (69) conducted a study in wtuch the effects of 
passive anting in the workplace were assessed. It *«ws fcxnd that the 
decrease in fcrctri ndd-espiratory and end expiratory (FEF 25-73 and 
nr 75-85) «rcng passive makers *** ocnpamble to the decrease 
observed in light smokers* 

The effects of passive smoking on the fxjlmonary function of 
cmldren as measured by spircmetric measurements mentioned in a 
proceeding section (12 )} they have been cm firmed recently in a study 
by Chen and Li conducted in Shanghai (70). 

Oiffersnt carcinogenic mechanisms have been postulated for 
srcke both mainstream and environmental. These mechanisms are thought 
to explain tf* development of lung cancer among passive smokers even 
if, as sow believe, the snake dose conferred by passive snokirg is 
lew. Such mechanism are also believed to be related to the different 
histologic pettems observed in stokers and ra^-srokers. .According to 
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the first hypothesis, carcinogens present in env uvroenca t sneke 
would hive the ability to produce adenocarcmam, the type of cancer 
more comon anong nen—Brokers. Since volatile corpounds are ffore 
likely tc be absorbed by the passive smoker, it is precisely in those 
crjtuLwnris where carcinogenic properties would resicte. Furtherrore, 
since volatile carcinogens would be able to reach the distal ends of 
the bronchial tree, cane would e^aect to find more t umors in the 
periphery of the lungs of n on m ak i ng cases than in *nkmg cases, 
wynder and CooAnan (67) suggest that, indeed, this anatomical 
preference is present amcnq non anke rs. 

The second (most widely accepted) hypothesis proposes that 
environmental tobacno snvk* and mainstream amok* have exactly tne 
same carcinogenic properties, despite the known differences in their 
physicochemical characteristics, (Jhdar this hypothesis, tte exposure 
to envirorontal awoke is considered to be equivalwrt to low levels cf 
®poeure to mainstream smoke. The fact that no trestold has been 
established for the carcinogenic effect of maintrema sake (that it, 
that any level of exposure conveys a risk above that of no exposure) 
supports this hypothesis. Purthar support is provided by the 
observation that epidenroid and snail cell carcinoma (considered by 
many to be the tuners nore stronqfy related to active macing) have 
been f<xnd associated with exposure to passive seeking (30,33). 


9A82TSC202 




Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 





- 25 - 


-26 


5 AKI^AL DCFEPIran'S. 

Testing the hypothesis that passive smoking and ling cancer are 
related by mans of aniral experiments involves similar difficulties 
ascribed to the study of the carcinogenic effects of direct smoking. 
The search for a suitable animal nodel has taken many years, and while 
researchers are able to reproduce many of the respiratory system 
tumors, no one would claimed to have found an ideal model. 

Hower, *w without intending to do so, many of the experiments 
aimed at raiding the effects of direct flicking ray indeed have been 
tMtmg the effects p roduced by passim sicking. Various species of 
laboratory animals (Aloe, rats, Syrian hamsters) have been 
experimentally exposed to flnokr-filled envi ro n m e nt s (72-75) One such 
study (72) now considered a classic in the field, has shown that 
rabbits exposed to envlrorme n tal moke ray develop txacheobranchial 
epithelial metaplasia and dysplasia. This study, along with the 
others which followed It, were interpreted with ncch caution since 
they did not quite simulated the phenanenon they were intended to 
study (l.e. the effects of direct flicking). Different but equally 
important caveats should be taken into consideration when these 
studies are used to draw conclusions about exposure to passive 
sroking. For instance, k cannot be sure that exposure to snoke in a 
closed chamber actually s inn late* passive smoking, nor that tr.e 
aastory and physiology of tne respiratory tract of the experimental 
animals *ould respcrd to sectsTUry mke in the same wey as hiann's. 

•^re recently, sopnistirated equipment that produces and trios 


sidestream smoke has been developed to simulate exposure to whole 
srcoke or to its gas phase only (76). Such devices include «posure 
chanters fear rodents, cell cultures or isolated perfused lungs, as 
well as tnechaiusna to manipulate snake volute, dilution, and other 
variables to be studied. These device* are not yet part of the 
standard equipmait of specialised laboratories, but it is likely that 
their introduction will produce a wealth of knowing regarding the 
effects of sidestream *noke. 

Lastly, many studies have presented evidence of the carcinogenic 
properties of tobacco carponerrts when ecteinittered through routes 
other than the respiratory tract. Many articles on the effects of 
subcutaneous infections of tobecoo coa po ne nt s (76-77), along with 
articles on the effects of ribbing and skin painting with tobacco 
corpounds (76), agree that there is little reaacn to doubt the 
carcinogenic p r op ert ies of tobaaco snake. 

6 SKXTNG AND HISTOLOGIC TYPE OF LUNG CANCER 

An observation that has created a great deal of interest among 
researchers concerns differences found between ling cancer cases in 
smokers and ling cancer cases in n e ns mokers. These differences 
pertain irainly to two factors, sex and histologic type. The relevant 
literature in this subject is discussed in the following paragraphs. 

Ancng women with lung canoar there is a higher percentage of 
nansnekers than anong male cases. In upper New York State — as 
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preliminary infatuation for t)c.s study wes being collected — we faind 
that nansTE*ing *anen carpriseri 9.0% of all fanale castes, whereas 
rauanoking men represented only 2.0% of all male cases. Using data 
published by Gre^iberg et. al♦ (78), I estisated similar figures. In 
their series of cases. 10.7% of tha vtsnen were nonamckers versus 3.0% 
of the tn?n. Fran data provided by Rabat and Wynder (34) the estumted 
oorrespending figures are 14.9% and 1.96%. Finally, Garfinkel et. al. 
reported that 12% of the female lung cancer cases scree n e d for 
participation in their study (30) were non s tokers. 

It has been suggested — since fewer w enen than men snake — 
that a larger proportion of females are left suceptible to the effects 
of other carcinogens (including seoanttund smoke) than to direct 
cigarette snoke* These carcinogens would be responsible for ths 
“excess* number of nonsmoking female cases. The effects of these 
carcinogens in mm would be masked by the overwhelming effect of 
direct cigarette moke. 

Histologic type has also been recognized to be associated with 
stoking habits. Tha nature of this association, howe<»er, remains 
contrcversial. As early as 1957, Doll et. al. (79) had proposed a 
'"dose-respo*«€" relationship by showing an association between the 
amount of tobacco stroked and the d^r^elapnent of epidermoid, large cell 
and small cell carcinate. Other histologic types were fairs) to be 
either unrelated, or only slightly related, to stoking. A few years 
Uter. Kreytoerg published similar obaervations (39). He found an 
assoc;atiar. betv^en erckinq and epiderroid, large cell arri smll tell 
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carcinoma. Simiarly. he rejected an association between raking and 
both adenocarcinom and brtnchiaalveolar carcirare. 

Frrsa then on. no author has fully agreed with any other, 
'presenting results tint are often frankly contradictory. Weiss, et. 
al. (81) in a prospective study of 6,163 men, added adenocarcirajna to 
the list of histologic types related to raking. Yesner (82) 
confirmed the association b etw e e n smoking and mil cell araram, 
but not with other call types. Auerbach found noting habits to be 
equally distributed in all cell types, tfmrefcre dmying any 
association beomen histology and tobeono rate (83) Vincent ccrerludes 
that adenocarciraia and bronchioalusolar carcinoma are inversely 
related to raking (84). And, sore recently, two independent suxlies 
have n^orted that all call types, including adracarcincnm*, are 
related to cigarette smoking '485). 

The difficulties in interpreting the results of these studies are 
many. Two in particular, however, deserve to be nerrticned. First, 
there is the problematic characteristics of tl* study groins. They 
cotprise such heterogenous — and selected — population that 

possible sanple bias is difficult to igrore. Secorrily, the 

intervention of so »nany pathologists in the reviewing of the slides 
brings to mind the likelihood of unreliability of diagnoses. it 
should also be added that the studies cover an extended period, 

nud to 1984. [Airing this period the ability to assign ling 

canrer cases to specific histologic types has changed, as can be 
4isa5Md by the decreasing lumber of cases diagnosed as 
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i ffgrentiated call types. 

A M .1 r:ear*r assoeiarim i* fourd between histologic type and 
sex. *«t studies agree that epidermoid earoinrois is mare frequent in 
males than fsmiea. The proportion of male cases classified as 
epiderroid carcinams ranges bervmen 38% and 64*. for fem.es, the 
values are beo-een 21% and 55%. The other notable differ*** occurs 
emq aderaxaercinosas: this timer is such sure cannon ■mg wsnen than 
/ten. Jp to 52% of all lung career cases in females have been reported 
to belong to these gnx*>. whereas 33% is the highest aso>g sen to be 
presented in recent studies. 

-me differere* in inching habits between «n and wran suggests 
due such habits say be responsible for the difference in histologic 
types ereng tie sexes. Unfortunately, this has not been properly 
assessed in any study. Most reports deal with the sex-histologic 
type, or the *njking-histologic type association. It* three-«iy 
interaction, sex-*rr*ing-histologie type, remains to be studied. 



CHAPTER TH) 

*ams 

In April of 1982 the New Tort State Department of Health 
Initiated a large study of the tpidoniology of ling cancer. New York, 
State, with approximately 10,000 case s of lung cancer repor t ed every 
year to its tiror registry, provided an excellent setting for a study 
of this nature. The project was intended to be eco^yrehensive, that 
is, to include both woking and n o n- ar u king lung cancer cases. Stirty 
of the grtxjp of kicking cases was limited to the clinical are! 
pathological characteristics of lung canoer, whereas the assessment of 
exposure to passive snoking and other relevant environmental variables 
vere the main study variables in the non-snoking groqp. The study 
design also called for a population baaed cass et tetetod control group 
(this group will be described later in full detaill. It is cnly these 
latter grrx^a — nan-smoking cases and their correspondent 
matched controls — that will be used to assess the effect of 
«*ptsur- to passive sinking on the risks of lung canoer. The 
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fnrthcdologic approach used cc this end is the one-to-one matched case 
control study-. 

It may be pertinent to mention that the original design of the 
study specified that, in order tc discern mere precisely the effects 
of passive snriting on the risk of developing l\»>g cancer, all cases 
included would be never smokers. T*o things «sre clear early cm, 
however: first, that male cases were rarely never siokers (only 2.0% 
of thoae initially screened for inclusion in the study reported to 
have never sm'wdl, and second. that a sufficient muter of these 
cases oould rre possibly be assembled in a reasonable period of tixe 
so as to satisfy the aanple site requirements. Therefore, the 
^legibility criteria for cases mi extmtod to include those who had 
stepped smoking at least 10 year* before diagnosis. It sho^d then be 
clear that when we refer in this report to the group of nan-mtoking 
cases, we are referrimg not only to never smokers fcwt also to footer 
smokers. The Liplicatims of the decision to include former smokers 
in the study grot* are discussed in the later section of this Chapter 
that deals with methods of analysis, as **11 as in Giapter ?bur. 


1 OBJECTIVES. 

The main purpose of this stud-/ was to esolore the relationship 
ber<^en tussive smoking and lung cancer in ncn-smok**r3, using a case- 
cor.trcl cpproadi. ‘this was r*.cne by analysing data collected in 09 


cases of ling cancer and 439 matched -healthy- population octrois. 

The specific question addressed in the analysis were: 

1) Is there a risk for lisnj cancer associated with ttm ■yrnries ' 
smoking habits? 

2j Is there a risk te ling cancer associated with *K*jmg 
habits of ambers of the hnmenold (inclusive of spouse)? 

- 31 Is expoaure to passive sacking in the workplace associated 

with a higher frisk of ltrig cancer? 

4) la pasaiva aroking lit MCU1 situation. aaaodatad with 
a highar risk of lung CMtoar? ••• 

5» In tho avant that tha anawer to thesa qtasticna la affimativa, 
doaa tha aaaodacion paraiat altar ocntrolUng for aaifwawling 
variables? 

*' < W* • *w»<fi««a batman pasaiva Making utl ting ewtoer 
be thevn in this data? 

7) Ara thera diffaranoe in risk for mot and waron? 

• t Ara thara diffaranoaa in risk foe mw mokara and 
fer former smokers? 

** 15 V*** * higher risk easociatad with a specific ling 
cancer histologic type? 
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2 SAMPLE SI2E. 

It was estiseted that a sarrple »ire of <50 cases (225 males and 
225 fenales). together with <50 controls, wauld be necessary to detect 
• relative risk of the order reported by Blrmyra. (25) end 
Triehopcwlous, et. ei. (27). J-reliminery informtion collected in the 
*tudy arra *h»md that eporradiwtely 1.200 feiele 1*«9 career cases 
were diagnosed in the study area every year, and that 9.0% were aioeng 
never *n*ers. Thus. It *»s eetlratmd that (allowing for a 15% 
refusal ratal the 225 feral* cases could be asseitoled In a ceriod of 
about 30 ninths, roughly the tira available to collect the data for 
the study. Since only 2.0% of sen were never rankers, gathering the 
son nutter of rale cases would have taken auch sore tine than the 
available r«riod allowed. As indicated above, it ras such s 
realization that progpeed the declaim to include cases that had 
stopped smoking at least 10 years oadc. 

The final sraple tile fell eligtitly short of the proposed number. 
It tes cenprised of the *39 cases and their 439 matched controls, for 
which information vea coiplete. Among all eligible cases the response 
rate wes tloae to «0%. Subtracting an additional 4.0% for 

physicians' refusal to let their patients participate, ths total 
rescans* rat* can be estiteted to be 75%. 
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3 UXXTICN or TB2 S VJH. 

A check of the data acomilatad by tha Mew York State Tiror 
Registry stoed that about 80% of cases ef ling cancer rmi r among 
residents of the eight Standard rtatxcpolitan Statistical Areas of 
Lpstate New York. This locale ©reprises 23 counties, with 
aporoaisetely 125 diagnostic and/or treatment faciUUas, It 
decided that the resources available far the study would be used tore 
the logistic* of the field work greatly 
amplified — by limiting fhe study to that geographic are*. 


4 ESTABLXSttfl^fT OP THE OSES REPORT I NG SYSTEM. 

The first step of the project involved setting up e reporting 
system in all partid^ting hospitals. The field staff, ccuprised of 
sis experienced Research Assistants, in charge of establishing tfm 
necessary contacts within the institution, In each hospital tne 
Medical Records Department, the Pathology Department, ard tha Tsror 
Registry reported to our field staff all clinically ml histologically 
diagnosed lung cancer cases, either via telephone call or during the 
field staff regular visits to the hospital. Cooperation from all 
participating hospitals eicellent, with the largest facilities 
reporting as fre^ently as once or twice a teek, anl tha mller cues 
reporting at least oooe a strth. The New York State Cancer Itogittry 
4,1 Al»o screened periodically to ascertain cases that eight have been 
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rtimwri by the horpita!-based reporting system. Special enphasis was 
pat by the field staff on the timeliness of the reporting, since it 
was necessary for the purposes of the study to obtain personal 
interviews with th* cases before they died or became too ill to 
participate. The mean time elapsed better, diagnosis and reporting 
ieis es tins ted to be 45 days, with an additional 102 days transpired 
before the conducting of the interview. 

The reporting of a case was followed by the securing of the 
suiting history stated in the patients' hospital medical records. All 
cases reported as never sobers, farmer smokers or of unknown smoking 
status were contacted by telephone and their smoking history 
ouif inred. Only chase cen/irmd never smokers, or ex-snokers for at 
least 10 years, were consider'd for inclusion in the study. All the 
elegibility criteria for cases are listed be lew. 


5 ELEEEBILITY CRITERIA FOR OSES. 

1) The patient tmast be a resident of the 23 comity study 
area (8 9<SA of Upstate New York). 

2) The patient had to be between 20 and 80 years of age. 

3) The patient had to be a never mnoker (sicked <• 100 

cigarettes in a lifetime) or an ex-»noker (sicked <* 
100 cigarettes in the last 10 years). 
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4) The patient should have a clinical or histological 
diagnosis of primary lung cancer made between July l, 
1902 and Deoentoer 31, 1904 . 

5) The discharge diagnosis had to be confirmed by the re¬ 
examination of the pathology slides by an expert 
reviewer (see Histology Review in this Chapter). 

Conversely, the exclusion criteria were as follows. 

1) Any patient initially reported as a never or former 
»oker, who mss later found not to conply with the 

definition of never and farmer anker used in this 

* 

study. 

2) Any patient with a discharge diagnosis of priimry lung 
cancer who, upon the re-examination of the histologic 
specimens, ves assigned a different diagnosis. 

3) Any patient not fulfilling the requirements of age, 
residency, or date of diagnosis. 

4) Any patient for wncm an individual or a pnysician's consent 
^s not granted. 
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6 SELECTION OF OEKUClS. 

Ln order to provide * ccnpariscn qrcwp, each case was 
individually matched to a popilation control. The soiree for such 
controls was tne State Deparoent of Motor vehicles files. This 
source was considered appropriate since it provided meet of the 
infonration neoesary to perform the matching. Additionally, this 
oethod -ms regarded aa leas tiae-ccnsuning and more ecoxmical than 
other possible rethods for the selecting of controls, such as randan 
digit dialing. For each case, six potential controls wtre selected on 
th* b as i* cf age, sex# and county of residence. Open a telephone 
interview, the first potential cuitrol ^x> %ms found also to match the 
case on tlw oasis ©f snaking status — and who# .in addition, agreed 
to participate fully — mi included in the study. In turnery, the 
eligibility criteria for controls ves as follows. 

1) The amtrol had to be of the same age <♦ * 5 years) as 
the corresponding case. 

2) The control had to be of the same sex as the case. 

1) -The control had to be a resident of the sane 
cconty as the control. 

41 Ttw control had to have the sot sroJCnq history as the 
□sc. That is, both had to oe eithar never srokers or 
ex-»rokers far at l^st to years. 
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^ additional matching variable was considered at the ti itm of 
conducting the interview. It concerns the matter of whether the 
questionnaire was respon d e d to by the case himself/her self or, <xi the 
other hand, by a surrogate respondent. The matching on type cf 
interview is better explained in the section of DATA CGLLEmOK which 
appears next on in this Chapter. 

Oi the average, two potential controls had to be called until one 
matched the case on ®oking history and was willing to participate in 
the study. 


7 DATA COLLECTION. 

Choe the e legibility of cases and controls mu determined, the 
field staff arranged a face to face interview which toe* apormirately 
one hair to conduct in the patient s hare. All information 
collected using a pre-coded questiamaire. The questionnaire was pre¬ 
tested for a 3 month-period using patients diagnosed prior to tne 
study period. The sections of the questionnaire that axthiin the 
itam used for analysis in the present study are found in Appendix A . 
As wxild be expected, moat of these questions are ccncerrwd with the 
measurement of exposure to passive smoking; but inf oration on social, 
dencqiaphic and rrwdical variables «ei also Kjught. Both cases and 
controls were interviewed exactly in the sot fashion, arxi excep* for 

itew in the questionnaire referring to the clinical aspects of 
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eie current medical condition, they beth answered the sane nonoer and 
tvpe of questions. 

Vfien the field staff found that a case had died or had beocme too 
ill to participate, be/she would ask to conduct the interview with a 
next of kin, preferably with the spaae* but children and other 
relatives v-ere also considered apreppriate surrogate respondents. When 
a surrogate respondent had to be used for a case* a surrogate 
respondent was also used for the control* Fbr instance, when the 
s pous e of a case was i/it<rvieed in lieu of the case, we wculd seek to 
rrterview the spouse of the person selected as a control, even if the 
latter was available and willing to be interviewed* tn this respect 
we should then note ef*t cases ana controls were matched in addition 
to SEX , fCE , SMOKING HISTORY and RESIDENCE, an the TYPE CT 
imTF/I2W conducted. 


diagnosing hospitals and wojid request the slides or tissue blocks for 
the patient in question. In all but five patients such request t«s 
succssesful. The specimens *©uld then be sent to a Pathologist at 
Memorial Sloane Kettering Cancer Center in New York City, who would 
review them blindly with regard to rnnoking history, the initial 
hospital diagnosis, and other risk factors. The review pathologist 
assigned each case a histological diagnosis according to trw World 
Health Organization International Histological Classification of 
Tumours (06), The review diatyioeis was then chared to the initial 
hospital diagnosis. If there was disagreement betwe en initial and 
review diagnosis, a second pathologist fna the sane inatitutiexi would 
review the slides and assign tha final diagnosis. Even tfough a 
detailed histological classification was provided by the pathologists, 
for the furposes of thews study we have used a coarse classification 
that divides our cases into the following histologic typesi Epicterroid 
or squamous cell emreinema, Snail cell carcinoma, Adenocarcincma, 
Large cell carcinoma, and Others, 


0 HISTOLOGY MVTIW. 

An independent review o? the pathology specimens Initially 
exanined to ™ke the diagnosis of lung cancer s e nn e d urporcant for tvo 
reasons. First, to treke sure that all cases %^re confirmed ptuary 
lung cancer cases, and second, to provide a uniform criteria of 
diagnosis. The proaedure irx such review m as follows. 



Id contact tne pathoiogy department of the 


9 EXPOSURE VARIABLES. 

The main hypothesis of the study %«s conoerimd with tie effects 
passive sicking on lung cancer risk* In order to assess the 
magnitude of such an association, we needed to have both accurate 
measurements of exposure to the suspected risk factor and accurate 
measurement of the disease status. Hew the tatter w«ls achieved nas 
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been explained in tne previous section dealing with histologic review. 
In this section it will be explained hcv the exposure to the risk 
factor was determined. 
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cigarettes far each vould be added into a single numanc of 
exposure. 


9.1 SP0U5F X¥ZIG HABITS. 

:t«ns 58 to 73 in the questicnnairt (Appendix A) inquired stout 
tne raking haruts of up to four spouses per study subject. That 
infornetion was used to create the following measurements of 
oxpemure! D fAJPber of cigarettes groked a day by the spouse(s) . The 
muter reported by the respondent was taken directly from the 
questionnaire if the case control had been married only once, or if 
only cne of hi*/hers spouse(s) had sacked. If «nr« than one marriage 
to a siroker was reported, the exposure was estimated to be the mean 
number of cigarertas/day smoked by as msny spouses as reported 
(■exixun 4). 2) NLirber of years the spouse smoked . This figure 'was 
taken directly fra* the reported nunber of years tne first speuse 
moked wmle married and living together with the study subject. Mien 
applicable — that is, in the case of more than one marriage to a 
•noker — the nurber ©f years sacked by subeec^jent spouses %*s amply 
added to the first figure. 3) total nurber of cigarettes groked bv the 
s pouse d’-iri-no trerried life . this variable was calculated by 
fniltypling the muber of cigarettes smoked per day by 365 to obtain An 
estimate of the .tunr of cigarettes gnokmd in e year; then, 
multiplying trat figure by the nurber of years the soouse %*s reported 
tc n*v* snaked in the aourse of tne marriage . When more than one 
spouse was reported as a smoker, the total married-life nut be r of 


9.2 BCFOStFE TO PASSIVE SfCKDC IN TOE HOUSEHOLD. 

this variable tat created with the inf oration collected in the 
items marked with an asterisk in page 170 of Apperelix A* Information 
atout snaking in the household collected for the 12 scet recent 
residences in which the study subjects reported to have lived. It wee 
calculated as follow: The nurber of years lived in each residence was 
mltiplied by the nurber of ankers in that particular residence 
(inclusive of the spouse), • and added over as many residences reported 
to have had smokers (maxima of 12). The resulting figure was 
"Pressed as tha number of peroon/yaars of exposure experienced by the 
study subjects. It has to be e^hasised that these units of expeaure 
should not be «x\fuaed with the con v e nt ional meaning usually atrtactorf 
to them in epidmniologic research. In this case ttose unit* are used 
to simrerixe the exposure of each individual according to intensity 
(mstber of enokers in the household) and duraticm (number of years 
living with stokers in the household) of such exposure. They do not 
indicate the collective experience of e grexp of itoividuals over a 
terrain period of time. 
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9.3 PASSIVE SACKING IN THE VCRKPLAOI. 

The information collected through the itsns marked with an 
asterisk ir. pwes 160 and 159 of Appendix A wa the basis on which to 
estumte exposure in the workplace. This variable mis created in 
exactly tne sane manner as household exposure. That is, the muter cf 
years tte study subjecc worked in a particular place mis miltiplied 
by the muter of snokers who worked in the same room or area. This 
4 s dene for the 12 mat recent job* and added ow to obtain a single 
rMSuranert of exposure. The units of exposure, as well as hcusehold 
exposure, are expressed in person/yearsi and their interpretation 
should also be similar: a wear; of exposure far each study subject 
to smokers in the workplace over certain period of time. 


9.4 PASSIVE SK3KPC IN SOCIAL CIROeTANCZS. 

page No 173 in Appendix A shows the items asked during the 
interview in order to estimate exposure to secondary sroke in social 
cirnimtanoes. These items were intended tc collect inf amotion on 1 
aspects of *>cx*ur-. The first is the type of social activities which 
are conducive to exposure to passive ***ing; secondly, the frequency 
with which such activities were carried out; and thirdly, the stages 
lt life UO year intervals) in which such activities %*re earned out 
with that oarticular frequency. The infermation conveyed by these 

asoects of exposure sirtrarioed in a single index that ones 


fron zero to a rraxiatan value of 96. This index is obtained by adding 
the information acted in items 106-200. Fbr further details on the 
creation of the index of e*x»ure ttie ***** Bust refer to the 
Appsxlix. There, both the list of the activities included and the %«y 
in which the information wes entered is self-explanatory. 


10 POTENTIALLY CONFOUNDING VARIABLES. 

Inspection of the data showed that cases and ccntrols v«re 
different with regard to variables which were believed to affect lung 
nmr-r risk. It was decided that these should be considered in the 
analysis as potential cmfowlers. We wore aware, however, that the 
infanration available was not of unifare quality acroas variables. 
Wrereas infomticn on eociodemographic variables mls likely to be 
highly reliable, the information pertaining to chemical and/or 
occupational exposure* —* all obtained on a aelf-reported basis — 
not deewed so. Thus, we carried out the adjustment for oonfraiding 
variables in two steps* The first, *4\ich we call *partial* 
adjustment, indited only those variables for which had "hard* 
information. Such variables were RELIGION (Catholic versus Other), 
INCOME, MARITAL STATE'S (single versus other), and MJWER CF CIGARETTES 
SM3KD/T3AY among the former seekers. In the second step two other 
variables were Klded in order to carry out a •full* ad jus ui e ait . These 
variables were: exposure to any of the CHEXICAL5 (never versus ever 
exposure) listed in item* 202-219 in page 176 of Appendix A, and 
expesuro to Tl^ES, Ct!ST OR RADZATICX ON THE JOB* (see page U 9 in 
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Appendix A). Ln addition to theat, other relevant variables wer- 
considered for Inclusion, but a closer examination ■ of the^r 
distribution arcng cases and controls shewed no significant 
differ®***. TTese variables were: EXK5URE TO DIESEL OR EXHAUST 
PIMS FRCM BUSES, TRUCKS OR EQUIPCM* j EXPOSURE TO A GAS OOOKItG 
r/VJGE AT K»C; EXPOSURE TO KEROSO® HEATERS? and EXPOSURE TO A GOAL 
OR WOOD STIVE (pages 16* and 1?1 of Appendix A). 

we believe that our best adjusted estimates %«re those obtained 
by rhe inclusion of tie first group of variables, since they are haseri 
on the rat reliable infonmticn. In the next chapter, therefore, ^ 
only present (ir. addition to the crude estimates) the results of the 
so-called ‘partial* adjustment. 


11 AWMYSIS 

The choice of statistical analysis techniques was primarily 
determined by the design of the study. The latter called for the use 
of techniques capable of accouiting for the matching, as well as for 
techniques capable of dealing with complex situations in wnich 
covariates — in addition to the exposure variables — could be taken 
simultaneously into consideration. 

3 efore explcuung more fully how these techniques wer* applied, 
it is pertinent to .imntion that simpler techniques >«re also used tc 
!-st ojpUre thr tharacteristics of the data collected. Univariate 


statistics and/or siitole frequencies were obtained for a brat all of 
the variables for %rfiich we had infonmticn. Such exploration of the 
data also included — when aproppriate — the use of strnn and leaf 
or box-plot diagram to determine the nature of tfw distribution of 
the variables, in both cases and controls. The oaoparahi lity of these 
twD groups also needed to be established and several statistical tests 
*ere performed to such an end. In the case of the variables that had 
been used to perform the matching (AGE, SEX, 3C40NG HISTORY, 
RESIDENCE AND TYPE OF INTERVIEW), we k ne w of course that no 

differences w»re to be f<xmd. But there mas no aertainty that cases 
and controls wild be equal in other respects. Sociodetrograpnic 
variables ouch as nurtoer of years cf school atterrisr.ee, incare, ethuc 
grui*>, country of origin, amber of times married, arri others, were 
oarared using either paired t-teste (continuous variables) or chi- 
square tests (McMenrnr's tat far dicothonoue variables or chi-square 
for categorical variables with more than two levels). in the sane 
fashion thoee variables that were viewed as potential confcunders were 
corpared first before deciding whether or not to include than as 
ctnfounders in the final analysis, khen applicable, the ccnparUcn of 
the potentially confounding variables wi done by treating the 
variables as both categorical (for exanple, yes/no exposure to gas 
ccoking) and aontinuais (for example, amber of years of exposure to 
gas cookinq). Thus, the decision to include a variable as confourder 
was followed by the decision on whether to include it as a categorical 
or A? a continuous variable. Logistic regression wes used to 
determine if there **s evidence to assure liaaariey on the effect of 
the potential can founder. it msy be useful to advance now that m 
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of the potentially confounding continuous variables {with the 
exception of inconel shewed indication of linearity. Therefore they 
were included only as categorical variables. 


11.1 LOGISTIC RECESSION FOR MATOffl) CASE-OTTOOL STUDIES. 
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Hoi ford et. at. (87) have polished a method to analyte pairwise 
■etched stiriies Imsed on the linear logistic model described by 
Cornfield et. al. (88). Aa pointed out by the authors, this method 
shews several features that make it the best available choice to 
analyse data sets such as the pr es ent one. First, it a 1 lews us to 
obtain the estimate of effect far cne or more exposure variables while 
controlling for variables not considered in the matching. Second, it 
can provide estimates of the effect associated with different levels 
of one or more categorical exposure variables, as well as the 
estimates of effect for the levels (Cne imit change) of one or more 
oontinuous exposure variables. And third, it allciws us easily to 
obtain estimates associated with the different levels of the matching 
variables. 

In this adaptation of the logistic model the regressor variables 
are represented by the cas e con t rol differences of the value for the 
exposure (or confounding) variables, the intercept is not included, 
and tne response is always positive (that is, for each value of the 
regressor vari/ble there is always one ®se and one control). TVw 
resulting estimates are the maxima* conditional likelihood estimates 


of the parameters. 

In tf« present analysis I used the program for logistic 
regression available in GUM (89). The analysis of each o? the 
exposure variables proceeded very mr±\ in the same *«y. The 
following, therefore, is a general description of the steps fctlc^d 
to assess the effect of each of these exposure variables <*i the risk 
of lung cancer. 


11.2 DCPCSURE AS CATEGORICAL VARIABLES. 

All infarimtian on exposure %•* collected in such a %*y as to 
allow the creation of variables that would reflect such exposure in a 
cortiisjous scale. We considered it useful, however, to look first at 
the effect of the exposure variable* as ordinal categories. For that 
oetter all variables were transformed into new categorical variables. 
The cut-off points for the categories were chosen by following 
convention (s.g. pwcks of cigarettes/day) or by referring to ^at 
other authors have used in their studies (e.g. Trichcpouloua 
categorization of exposure to cigarettes in a lifetime) • Oice the 
categories had b e en created and the infonmtian sixnmriied in tables, 
the analysis pr oceeded in this smyi 

1) The model thit assuses no association betv^en risk factor and 
disease was fitted to the data. This is also referred to as the 
erodel with no parameters or the model of total synaetry. 
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2} The logistic model that considers exposure « an ordinal 
categorical variable *ms fitted to the data. These models 
provided estimates of the effect of each of the levels of 
exposure using zero erasure as the re f erence catenary. 

2) In order to test for a linear trend in the levels of the 
category, a third ncdel was fitted. This included as the 
regressor variable the case control differences cf the mid*points 
of the category intervals. The estimate attained represents the 
slope of the fitted line. 

4 ) In order to test fer the significance of the overall effect of 
the exposure variable# the model obtained ifr 2 vms tempered to 
the model obtained in l. The resulting difference in C 

tests the mill hypotheses that all parameters in model 2 are 
rero, or equivalently, it tests whether modal. 2 provides a better 
fit to the data than the model of no association, 

5) In order to test for the significance of the linear trend# 
model 3 was cotpared to nodel !. 

6 ) The statistical significance of the parameter estimates 
ootained in 2 and 3 a« assessed by corparing eacn estimate to 
its rtaMard error (Wald's tests not shon), or by estimating 
t-ieir 95% confidence Intervals. 


7) Violation of the aasmption of the omaistency of the odds 

2 

ratios was checked by looking at the value cf G obtained 
in model 2 (Test of Quasy symmetry). 'Hie assumption of the 
cenaistency of the odds ratios is made under the adaptation of 
the logistic model used for the analysis of matched studies. 

8 ) In the one case that the linear trend urns found to be 
significant ( ex posure to passive masking in the household), the 
next higher order model wee fitted to the data. The quadratic 
term wus repr e se n ted by the ca s e c ontrol differences of tier 
squares of the aud-points of the category intervals, 

9) A last regressor variable was entered to oorpare the risk 
associated with zero exposure to the risk associated with any 
level of exposure (none versus sane exposure). Mxe of these 
models showe d any significance and since they provide only a 
‘coarse* assessment of exposure, they are not presented in the 
results. 


11.3 EXPOSURE AS A (XNTINUOUS VARIABLE. 

The next step in the analysis mis to treat the exposure variables 
as a continuum. It wi believed that such an approach could detect 
significant effects not uncovered by the analysis of the exoo-Fure as 
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categories. At this poiht it was also considered pertinent to look at 
estinites for specific strata of the study population. Previous 
stoiies have suggested that the effect of passive smoking may vary 
between the sexes, or by type of interview or according to smoking 
history. The watched design would not alio* m to obtain estisateS 
for the main effects of such variables (by design those effects have 
been set to be zero), but estimates far each of their levels could 
provide useful information on the relationship b e tw e en the risk factor 
ar*i the study disease. Also# previous research work has suggested 
that passive anoking aay determine the type of histologic tunor 
,developed by the patients. Therefore, wanted to see if the 
m*grutirle or direction of the effect varied according to the 
histologic ty?e 'Considered. 

in auTtmry, the steps taken at this stage of the analysis w*re as 
follcvs, 

1) A logistic model was fitted for each of the exposure 
variables. Tlwse models provided estimates of affect for the 
ajocacre in question# taking into aocomt all 439 pairs available 
for analysis, 

2) t logistic model was fitted for each of the expo*ire variables 
ard their interaction with the variable TYPE OF INTTPVTEV. Fm 
tlese models estimates for effects were obtained for SELF- 
P£SK*CD>TS and for SWPOGATE RESPCfCBfTS. 


3) A logistic model wu fitted for each of the erasure variables 
and their interaction with the variable smdktng HI5TCRY. rros 
these rode Is separate estisiites were obtained for NEVIS SOFOS 
and FCFMcR 9-DKFRS. 

«l A logistic ncdel wu fitted for each of the exposure variables 
and their interaction with the variable SEX. These roieis 
provided estimates for FEMALES and MALES. 

5) A logistic model wu fitted for each of the exposure variables 
* nd their interactions with the variable HISTOLOGIC TYPE. 
Separate effects **re obtained for IPIDCPM31D AND SMALL rrr r 
CA«3(CMA and ADDOCMQCMA AM) OTHERS. 

6 ) THsts of the significant* of the effects of all of the above 
parameters were obtained, as well as tests of the significance of 
the interactions. The Utter are equivalent to testing the null 
hypothesis that the effect does not vary according to the levels 
of the stratifying variable. 

31 Hare complex rode Is Including the exposure variable ih 
question and two, three and four two-wiy interactions were 
fitted. 

8 ) Models with the exposure variables and all the possible 
anbinatiers of three-««y interactions ware fitted. 
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91 Models obtained in 8 and 9 were corpareri to each oth«r as well 
as to the simplest models obtained in 1 thrrxxjh 5. 

10) The variables selected as potential oonf coders were 
included in the models obtained in 1 through 5. 

11) A single model that contained the three Ritually exclusive 
exposure variables (household, workplace and social exposure) and 
the confourders wes fitted to the data, 

12) A model was fitted to tte data that contained only the tvo 
variables with significant effects and the confcxnders. 


CHAPTER TWEE 

RESULTS 


This chapter is divided into three sections. The first is 
devoted to the description of the study ample in terse of socio- 
demographic characteristics. In addition, it checks tie distribution 
of the variables used to match cases to controls and presents the 
distribution of cases regarding histologic diagnoses. The secmd 
section examines the distritution of certain variables not taken into 
account by the matching process — variables which, by ti*ir nature, 
sey be considered ss potential ccnfasxfert of the association between 
passive molting and lis*? cancer (for exanple, pipe and cigar sacking), 
the third and last section is subdivided into four subsection, each 
one reporting the assessaent of the associate between lmg cancer 
and a different measurement of ejgnsure to passive sacking. 
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1 DESCRIPTION OF THE STUDY SAMPLE AfO 

DISmiBUTTON OF THE MATCHING VARIABLES. 

The results presorted here are basea on the statistical analysis 
performed on data pertaining to 429 case-control pairs. Table Mo l 
presents the rroet relevant demographic characteristics of the study 
selects. By design ii.e. rmtchingj, the seat distrilxiticn was set to 
be approximatel/ even. Thus# there are 218 (49.711 female case- 
OTtrol pairs and 221 (50.3%) pairs of males. In the sane nrnnner# 
age, which imtched within a ♦ - five yeer age range, caused the 
man age for tie cases (67.05 years) to be very close to the mean age 
for controls (68.13 years). As is well knewn, most lung cancer 
patients acquire the disease later in life. This is likely to be a 
reflection eitter of a leng latency period or of th% requixerent of a 
prolonged e*pcaure to etiologic factors necessary for the development 
of the disease). Moreover, 77% of our case control-psirs reported 
throe Ives 60 years or older at the time of diagnosis. By the time 
the interview wis conducted, an additional 3.0 I vere reported to 
fall into that category. The Utter increase was obviously due to the 
time elapsed between the discharge diagnosis, the obtaining of ccnsent 
from the attending ohysidan, the contacting of the patient him-* or 
hjrstlf a-d, finally, the arrangement and conducting of the interview. 
Sirce survival yeng lung esnaer cases is knoM'. to be fcor, and sir.ee 
ootair^ng the infonreUon directly fra the patient before death 
ccmiderad crucial for the quality of the data sought, we tried to 
v .e?o the lapse oetween diaeresis and interview as short as possible. 
As a < 73 rseqjer.ee. the mean numner cf days tnat transpired between the 


D*5 events was id? days. This alleged us to conduct direct interviews 
witn 296 of the patients (67,01 of the total). As explained in the 
preceding section, cas^a and controls were also matched on type or 
inter*/iew, so that the same proportion of direct interviews applies to 
the control group. 

One tundred and ninety seven pair* (45%) were comprised by never 
****** A ** 3 242 (55%) by former srokers. As would be expected, rot 
never smoking pairs were female (75.6%) art rot noting pairs were 
■ale (71.5%). The smoking history**** distribution will be iapartartt 

interpreting the results of the exposure variables. It must be 
rarwnbered, therefore# thet %rfien pr esent ing results for fomles we 
will be dealing mostly with non-smokers, and when presenting results 
far males v*. will be referring to a subgro** cceposed mainly of footer 
snekers. Conversely# estirmtes for never Brokers are t&sed <*> sore 
females than males, and estiimtes for forser mrokers m acre sales. 
In evaluating interactions we mist also keep in mind that the 
estimates of effect for specific subgraps will be based on a 

varying ranter of pairs, and therefore will have different statistical 
po-er# depending on the particular interactions being evaluated. 

Thus, for instance, the estimates for rmer srroking rmles, will be 
calculated using artier meter of subjects tnan the estimate for 

former smoking males. 

Over 90% of both cases and co ntro ls were whites. Blacks 
constituted 3.6% of the cases and 2.7% of the cm tro ll. to 

utfometicn on ethnic group wes available in about U% of cases and 
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caitrols. htest patients reported thonselves *3 having been bom in the 
United States 188%), In addittion to this ccwntxy, 22 other 
etxjrtrj.es, mostly airccean, were mentioned as place of birth, Nw of 
the differences in ttw distribution cf ethnic group or national origin 
were statistically significant. 

Tty^r cases than controls reported ever to having been married 
!87t versus 92%l, Similarly, at the time of the interview, fewer 
cases 160%! were reported to be married than controls, Vtiile these 
differences *ere statistically significant (Oii-square » 11.46, 1 df) 
the mirber of tunes being married or the man nunber of years duration 
of marriage were not. Significant differences of religion were offered 
by the presence of tore Catholics (54%) aocng tn cases than among the 
controls (42.0 %), and by more Protestants aocng the controls (38%) 
than among the cases (32%) (Chi-square • 13,67 # 4 df). tnoam %es 
fcxmd to be tignificarrty higher for the cases than for the controls. 
This finding suggests that matching on ctxstty of residence does not 
seem effective to control for ec oncml c status. However, another 
variable whicn is generally considered to be an indicator of 
socioeconomic status, i.e. nunber of years of school attendance, did 
not show any significant differences for cases and controls. The moan 
mimer of years of school attendance for cases was 11,44 years and, 
for control*, 12.7 years, 

The distribution of histologic diagnoses resulting from the study 
review indicates tnst the majority of ases in our study were 
adenocarr ircra s <222 cases, 50.6%): •ipi<temoic carcirara constituted 
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TABLE No. 1 

RELEVANT CHARACmuSTICS OF THE STUDY POPUAHCN 



CASES 

aoNmoLS 

soc* 



FTMAIES 

49.7% 

49.7% 

MAXES 

50.3% 

50.3 

AGE # 



MEAN AGE 

67.35 

68.13 

IN YEARS 



SACKING 



HISTORY* 



NEVER SK3KERS 

45.0% 

45.0% 

P0RMQI SMDKERS 

55.0% 

55.0% 

type of intdo/iew* 



SEL*^R£SPOK)ENrS 

67.0% 

67.0% 

SURROGATE RESPOACOATS 

13.0% 

32.0% 

ETHNIC QKXTP 



ACN-HOTE 

2.7% 

3.6% 

WHITE 

66 .6% 

85.61 

DXJCATION 



MEAN Nt*BE* OF YI*RS 

11.4 

12.7 

OP socol attocaace 



PLAGE Of BIRTH 



Dm STATES 

89.7% 

86 .8% 

OTHER 

10.3% 

13.2% 

RELIGION 



CATHOLIC 

54.0% 

42.4% 

OrHER OR ACNE 

46.0% 

57.6% 

HISTOLOGIC TYPE 



EPtDERKJID 

50.61 


ADD*XARCINCMA 

25.11 


large cell 

10.3% 


SMALL CELL 

7.7% 

_ 

OTHER 

6.4% 

- 


* hatching variables 
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about ore quarter cf the patients (110 cases. 25.1%’; large and small 
cell accounted for 45 (10.3%) and 34 (7.7%) eases. Finally. 23 
patients were classified as “other* histologic typt^. wt to 
orcftasi 2 e that this categorisation of cases according to histologic 
diagnoses is based on tne diagnoses provided by cur study review, 
(except for the five cases in which the pathology slides ecu Id not be 
obtained). This distribution is very similar to the one derived from 
the initial hospital diagnoses. The overall a greement be twe e n the 
Latter and our study review wms 94.0%# with a Kappa value of 0.364. 


2 DISTJUHmON OF POT5NTTALL3f OONFOUfrCDC VARIABLES. 

Sore of the socio-demographic variables already described fall 
into the category of potentially cunfounding variables. Namely, 
trarital status, income and religious affiliation. The magnitude and 
nature of the differences b e twe en cases and controls regarding these 
attributes have been pointed out, and the *mys In which they have been 
taxer, into account in the analysis has been presented in the previous 
chapter. Other potentially confounding variables such as chemical, 
occupational, and residential erasures have been discussed in section 
10 of the sere chapter. Therefore, this section will concentrate on 
ths rvji-eetcdiing variables not yet discussed. Of particular importance 
are those variables related to asking habits. As explained in the 
previous section, the matching cn smoking history -os done on a 
dicotharous basis. That is, rases -«4io ware never snooers wu? retched 
to cor.trols never sacked, and rases who reported as having crofced 


were matched with controls who *«r* former smokers. Tins prooedire, 
h ° b « v V' netmsarily ensure that the particularities of the 

smoking habits of the former smokers - such as intensity and 
duration of cigarette smoking — tere aorparable aueng cases &rd 
controls. Nor did this procedure ensure that exposure to other fonm 
ot tobacco was similar in both group*. Ttmis, the exploration of the 
distributism of these variables mob in order. 


**** * v "wege n&snber of ^ars the ex-unoking cases reported having 
»noked mu 29.9 years. This figure vas not significantly different 
fron the msan 28.3 years duration of the Broking habit reported by 
controls (paired t-test - 1,64 , p-.1024>. However, the mean norber 

of cigarettes per day vrofced by the ex-Broking cases (28.9) «s 
significantly higher than the # mean daily rurber of cigarettes srokad 
by the controls (23.82) (paired t-teat-3,74, p- .0002). This finding 
t«s recognized to be important for two reasons. First, it suggested 
that if an increased risk for lung cancer was foud in the studv, It 
might be due to the residual effect of past Broking habits, arri not 
— or not only — due to exposure to passive Broking. Seoordiy, it 
trede clear the need to control for this variable in the final analysis 
as a way to remeve the potentially confounding effect, as well as to 
stress the reed to obtain separate estimates of the effect cf passive 
smoking for never and former smokers, 


Bcposure to other fonm of tccecco did not shev any significant 
difference bec-eer. case* end control*. Both groups had about the sane 
proportion of individuals who reported »w»r srocing cigars l?8 cue* 
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and 79 control®). The intensity of this habit *ms also similar for 
casa* and coitrols (4.6 cigara/day for cases and 3.4 cigars /day for 
con tr ols). as wea the overall length of use (20.5 years for cases and 
18.26 years for the carcrolt). Cases and controls were also similar 
in proportion# intensity, and Airation of pipe snaking, Eigthy three 
cases and 90 cmtrols were ever pipe maker*. The cases smoked and 
average of 4,4 pipes a day during an average of 20.41 years. The 
controls sensed 4.6 pipes a day during an average of 19,9 years. The 
appreciate statistical test did not shea# significant differences for 
any of ttese variables. Cbly 3 cases and 1 control r«*wrted having 
wksd mri^mna. This difference la not significant, and ir. any case 
the caparison is based on such mil maters as to have no meaningful 
interpretation or to raise concern regarding any effect on the 
results. * 


3 AssEssctfr cr the btbcts or passive aocnc 

ON UUNG even* RISKS. 

In the following section the results of assessing the impact of 
passive making an ling cancer risk will be presented according to 
four different sources of exposure. These sources arei 1) making 
habits ©f the soouse(s), 2)m*ing by all tenters of the household 
(inclusive of spouse)* 3) making In the wotkplaoe, and 4) making 
that occurs in social ctmnatanoes, 


3.1 SMOKING HABITS OP THE SPOUSE. 

Mast epidmaiologic studies have chosen am oe&sutmt of spouse 
making as an indicator of exposure to passive making. In the 
present study the effect of spexm making os measured by three 
variables has bean evaluated. The first variable coisiders the daily 
smoking habits of the spouse(s). Ths seomd concerns the neuter of 
years the spouse(s) sustained that particular making pattern. And 
the third variable — in fact a casbLnotixm of the first two — 
reflects the total raster of cigarettes anokad by the spouse(s) wtulc 
married and living together. 


3.1.1 ASSESSMENT OP TOE EFFECT (W KJMK31 OP 

CIGARETTES/DAY 9CKED W THE SPOUSE. 

Table m 2 (resenta the estisetes of the effect of the 
spam's doily making habits anslyred as an ordinal categorical 
triable. In order to present results easily capered with those of 
other stulias, each category reflects tte stardard muter of 
cigarettes corre s p o n d ing to a different muter of pecks of 
eigarettes/day. A logistic regression model was fitted to tho data 
using the differences in exposure betw e en coses ami controls as 
regressor variables (See Statistical Analysis in the ftethods Ouster). 
Thrmigh thia technique, carper iaens heve been aade b e t w een the risk 
associated with exposure to eech of the categories of spouse daily 
making and the referent category represented by zero exposure. Table 
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NO 2 presents the MtlMtat. standard error*., odds ratios and 
coifidenoe limits for eech of these ccnpariecna. The highest risks _ 
obse r ve correspond to odds ratioe of 2.84 (for erasure to apnea 
mvkSnq of acre then 80 dg/dey) end 1.23 (for «qmn cnnesp t ulln g 
to 41 to 80 cigarettes/day). The acrreapanding confidence limits, 
tomer, indicate that theme vali— are not significantly different 
frt* the nail emlue. ttmmpectedly, three of the eetimetee in the 

table suggest e dsn a se e In risk for l wig cenoer for thoee ■q po ee d to 
1-20 dgarettee/dey (CN*.7t97) # to 21-40 cigarettes/day (OR*. 9063), 
end to 40 to 80 dgarettee/dey (OK*.4194). Likewise* these eetimetee 

ere not statistically different frcs the null value. me shown in the 
sane table. 

A plot of the five log odds c o rr es po n d ing to each category is 
shown in figure No 1 (estimates repseettmd by diamonds at midpoint of 
category values). ftar of the points suggest e possible linear 
relationship. In order to test for linearity in the categories, the 
case-control differences of the mid-points of each category mt* 
entered as the i s g res sor variables in the logistic model. The 
estimate obtained for the elope of the fitted line (estinerte-,001032, 
ttald test*.2271 ) ms not statistically different free aero, therefore 
condoling that there is no evidnoe to support s linear reeponee for 
the categarici. 

2 

Vhsn carpered to e model of total syeeetry (G * 10.29, U df) 

-- that it, to a model with no paramters, that as— no differences 

in erasure for cases and control! — neither the model for erasure 
2 2 
at categoric* (G • S.J0', 6 df), nor the model for linear trend (C • 


10.24, 10 df ), ^seemed to provide e better fit to tte data (AG- 

4.99, 5 df, andAG * .05, 1 df, respectively). Along the mk lines, 

a logistic model that coipares sere exposure to any exposure (-> 1 

cig/day) ehcvid neither any significant effect nor any appeopiate fit 
to the data, Um ocapared to the model with no pa r—mi ( A C^- 
2.72, 2 df). 

The analysis of the effect of number of cigarettes/ day sucked by 
the spouse also included treating the exposure as a oontinuun. rtxr 
that furpoee a linear logistic model was fitted to the data. The 
odds ratio emendated with* the spru ee —king 1 pack of cigarettes/ 
day 1.011 (Table No. 3, Its 95% confidence limits (0.944 - 1.1S) 
includes the null value end therefore provides no evidance of e 
significant association with the study disease. It My be pertinent 
to mention et this point that Own logistic regression is ^plied to 
the analysis of continuous data, the estimate of effect ob tai —i for 
• parti ailar unit of exposure can be used to ce leu Late the estimate 
associated with other levels of exposure, ftor instance, by eultyplinq 
the estimate for 1 peck of ci^rettea/day (0.010998) by 2, 3 or 4, we 

**xjid obtain the estimetme of effect associated with the spouse 
snaking the respective number ©f pecks/day. in the sas* fashion, 

multiplying ths standard error of 1 patk/day by the qumi titles cited 
above will yield the variation associated with the estismta at that 
level of exposure. It should be evident by the *ay in which these 
estinmtes are nfcfcAinod that highar exposures will alveye be associated 
’*ith larger estimates (as Mil as with greater variation) so that the 
significance of the estiamte* does rwt vary according to 
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level of e^soaure. In the prswnt e in. the estimates for 2, 3, and 4 
pecks cigarette*/day would all be not significantly diffamt fron the 
null value; their confidence Interval* Mould include such a figure. 

figure Mo 1 shew* tto line that represent* the relationship between 
exposure (cigarettas/day in the X axis) and risk of di*«a*e (log odd* 
in the Y axis), a ccording bo the Logistic model fitted to the data 
Iccrrtimxwa line). Again, the almost entirely flat line suggests a 
lack of dose response relationship. The two other line* represent two 
subgroups of ths study population. The large daah lint oorrespends to 
•elf respmferts* and the Mil dash line to surrogate responde n ts. 
Both of these lines would seen to luggsst effects dua to exposure that 
are not only greater than tha effect for the group as a whole, bit 
also ttot aove In opposite directions fro® one another. HcMver, 
neither is significantly different frcei the line thet repre s ents all 
subjects, nor are they significantly different froa one enother. 
Likewise, Che estisetee that describe these lines are not 
significantly different froa the null value. 



Tabu Ma 2 

estimates, odds ratios am& 93« cavioncE LIMITS 

Ton exposure to f m cateborics of oownts ,o> oat 

SMCWD BT TW 3P0USC(S). 

aowros 

/DAT 

ESTIMATE 

STANDARD 

ERROR 

ODDS 

MTW 

951 La 

951 ua 

1*20 

-.2361 

.1666 

.769? 

6619 

1.0717 

21-40 

-0964 

.2032 

.9063 

.6066 

(.3497 

41-40 

.2061. 

.3390 

1.2313 

6336 

23930 

6i -eo 

-.6664 

.6761 

.4196 

.0755 

2.3322 


1.0900 

T.t590 

2.6576 

.2947 

27.7056 


The lewer part of Table No 3 (lines 4-9) and Pigurws No 2, 3, and 
4, oresent for the study population estimates and fitted lines, 
respectively, according to SMXTUJ HISTORY, SEX and KlSTOtiXIC 
DIAGNOSIS. The algnificanoe testa and anfidanoe limits ir. the table 
stow no significant effect of spouse daily raking when examined 
separately for new rak er s and former smoker*, fraJes and femits, 
and ep idem id and Kfanocucinam histologic types. Moreover, the 
tests of interaction of the exposure variable with 9BKUC HISTORY, 
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SEX, AND ffloTDLOGIC DIAGNOSIS ajre not aLgnif leant, indicating that the 
«stiMtM for the two subgroup* in ««ch of these stratifying variable* 
Arm not significantly different from an* Another* 

Table No 4 presents •atimte* far AIL SUBJECTS and for *ach 
level of the variables TYPE OF DflERVDW# SACKING RISTOTOr, SDC and 
KISTO LOGIC DD^NOSIS obtained with th* logistic regression model that 
includes oenfognding variables. A oenparison of these values with 
ttase presented in Table No 3 shows no maninqful differences. -The 
tests of significance s u ppor t th* prwviou* conclusion of no 
significant association between ex poeur* and etu*y disease. There is 
also no evidence of differme* 1 a the lines representing the 
different subgroups for which th* effect of exposure is being 
evaluated. 

3,1.2 NLM1ER OF YEAflS OF SPOUSE SKWTC. 

TSe as sessm e nt of years of eigneure to spouse sucking es an 
ordinal categorical variable did not show evidence of a significant 
association with th* study dimes* (table No 5) All of the six 
esti/nates are acccnpanied by test results that are not statistically 
significant# M well as by confidence limits thet include the null 
value. A plot of the mtlmete* in Figure fto. 5 (diamond* In mid-point 
of categories I did not s u gg est s strong does response relationship 
either. Tim absence of such relationship we# confirmed by a non¬ 
significant test for th* regressor variable re p resent ing s linear 
trend for the categories (esticete- -.00193. weld* -.4532!. 


Idwn nmtmr of years of spouse making *ma nasi ml « * 
ecntlrtwi. nn^.1. (TAble tto.«) it was found that 10 yurt of ipouj, 
•wkii*) ms tuodttel with an odds ratio of 0.99 (951 CXi 0,912 - 

1.074), Expomae to as aueh as SO years of spoura a«*ing, rashly 
th« highest exposure Observed in thsse data, would decrees, th. odds 
ratio to 0.9StW»CLi .6200 - 1.4«00), but agaxn. this U not 
statistically differ** than tha risk for tha nen-espowd. Mk ir. 
Tabla (*> 6 and in Figures (to. 6-6. tha astisatas and fittad lines 
t(r levels of the aetoung variables aid tha two 

histologic types are presented. As shown. tha point estimates for sscb 
of these subgrtxga fluctuates hetwean positive aid negative values, 
which in no case presant evidence of being significantly differ** 
frt» the null value. Ukewiae, the estimates are not ai^iificantly 
different betveen levels of tha variables SEX, SMddTC mSTCTY aid 
Hlsrotocic DtAOCSES. as evaluated by the imeracticn with tha 
tognsura variable. heater, tha interaction between tha latter and 
TYPE or Domain MS fosd to be signifies* (Wald tastm 2.11 > 1.94, 

P <•<»». ** 79 e*ting that tha astiaata for surrogate responds#*. is 
diffarant free that for aalf-r-pondants. Mavarthalass, as rantierwd 
•hove, neither can be considered to be significant. 

Tha inclusion of confounding variables in ths logistic rodel 
9 eneratsd the estimates presentod in Table fto 7. An inspection of 
these figures, for all mibjecta and by levels of the stratifying 
variables, ms^erts tha conclusion conveyed by tha issljusted 
••tisetae that there Is no association with the study disease. 

tK, t.,., 1 , ^ u-t 
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TABLE* 5 


TABLE M16 


tynrvats, odm ratios wc 95 * c»»tce>cE units 
FOR EXPOSURE TO SIX CRTEBCRIES GT IMIUR » TEARS 
STORED #T TT€ SWUSE(S). 


HUMBER 

Of TEARS 

ESTIMATE St Af CARD ODOS 9S*13. 95* Itt 

ERROR RATIO 

1 - 10 

-0970 ,2252 .9075 .6537 Ml 12 

11 -20 

-.3679 .2595 .6785 4060 1.1283 

21 - JO 

-.2036 .2167 .6156 .5335 1.2475 

31-40 

.2061 .2165 1-2275 .5092 15790 

41 -SO 

-.2926 .2557 .7953 .9905 >2537 

50 ♦ 

-3057 6307 5039 .1439 7.1*0 


AAO OONFIOtNCE LIMITS FOR A D«FFF££K7IAL Qf EjCPGSURf TO 
5PCU3C SMC*INOOF I0TIM3 


flftOUP 

ESTIMATE 

STAMMIO 

ERROR 

0003 

*ATK> 

95t ia 

951 ua 

All 

SUBJECTS 

-010C 

.0417 

.8500 

.9123 

1.07-M 

StlF 

WSPOCCKTS 

.0526 

.0510 

1.0540 

8537 

I.I69B 

smnoMTt 

RC9PCKXKTS 

-.1423 

0754 

.6674 

.7463 

1.0054 

•CVTO 

snoons 

-.0336 

.0633 

.8670 

8541 

1.0946 

FCWfR 

9*xm 

0002 

.0560 

1.0052 

.9054 

1.125 2 

nmus 

0020 

0610 

1.0020 

6092 

1.1292 

MALTS 

•5207 

0820 

.9706 

6646 

1.0647 

tpooraof 
sruuau 

.04017 

0653 

1.0910 

9159 

1.1832 

AOCMOCA. 

loncns 

-.0450 

.0545 

.9550 

.6592 

1 0638 
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TA8lf No 1 


MWUSTtD t3Tir*TE3. 0003 RATIOS, 

AM) CONFIDENCE LIMITS FOR A [AFFERENT IAL OF EXPOSAf TO 
JR0U3E JMXIICOF I0TTAR3 


GROUP 

tstiriAU 

STAMMAD 

ERROR 

0005 

RATIO 

951 UL 

951 Ul 

AU 

9UBJCTS 

-.0106 

.0441 

9094 

.9075 

1.0706 

5tlf 

MSPoootn 

.0461 

.0536 

1.0493 

.9442 

1.1661 

smosah 

KSKKXMT3 

-9.I32S 

om 

J7S9 

.7504 

1.0224 

MTVTR 

sratint 

-.0330 

.0657 

9673 

.0507 

1.1004 

r&m 

9txm 

.00 7S 

.0590 

1.0075 

.0975 

1.1310 

mum 

i 

-.0049 

.0633 

mi 

£799 

1.126* 

MALES 

-C158 

0600 

9043 

5736 

1.1009 

pccpraoj 

smuau 

- 1151 

.0951 

.8913 

.7397 

1.0739 

AXMCA 

k 0TVCP3 

-0617 

06W 

.9402 

.0351 

1.0564 


the inclusion of confounding variables aua«8 a change in the sign of 
the estimates for finales and for efudenonid tunor type, this change, 
however, is not aocarpenied by a change in the test of significance. 

3.1.3 TOTAL NLMJER Of CIGARETTES SKXZX) OY 
THE SPOUSE DtROC MARRIED LITE. 

Although already described in the previous chapter, it is 
important once again to emphasise at this point the earner in which 
the total msfeer of cigarettes inked by the subject spouse(s) during 
married life at calculated) the msber of cigarette* snaked per day 
was on 1 tip Lied by J65 to obtain the total raster of cigarettes snaked 
in a year. This aevxnt tas then eultiplied by the raster of years of 
marriage or the raster of years of oohabitation. If there *as mere 
than one spouse, the figures for each were added up into a single 
total measurement of exposure. The resulting figures can be ranter* 
bn the order of the tamdreds of thousands. This may surprise the 
reader of this report, howetwr, It suet be mentioned that these 
seemingly high meters do not in fact re pr es ent unusual exposures. 
Fbr instance, a subject married during 35 years to a sinker of 1 pack 
of cigarettes per day would be exposed to mar 250,000 cigarettes over 
the course of his/her married life (20 eigarettes/day X 365 days X 35 
years). 

The total raster of cigarettes mfcsd by the spouse was first 
evaluated aa a categorical variable. The categories used were chosen 
to be identical to those *^sed by Trichcpouloe Li his study of Greek 
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*onen. The estimates of the effects for tne 5 categories assessed are 

presented in Table No 8. The first four estimates, corresponding to 

exposures of up to 400,000 cigarettes. show a negative sign. 

suggesting that the effects way be contrary to the hypothesised. 

Viewed statistically# hows’ssr# these values are not significantly 

different frtsa the null value# as dmnstrated by the confidence 

intervals aiac presented in Table No 8. The fifth estimate, 

carrespeeding to an exposure of wore than 400.000 cigarettes (OR • 

1.046), suggests a mmll risk above the rlak for the non-ejgoead. frit 

jtoAin, tnis figure does net reech statistical significance (95% 

CL: .6532 - 1.6762), The plot that presents the estimates of effect 

for the five categories in a logarithmic scale (Figure Wo 9 ) miggests 

tlat a test of linear trend should be perfoewmd. The parameter 

representing this linear trend *•* feud not to be significant. 

Carparing the logistic model for ejgwsure as categories and ths model 

for categories as a linear variable, with the null model of no 

parameters (i.e, total synwetry model), provided further evidence of 

no association be t w een exposure and study disease. Neither oe shewed 

itself to fit the data better than the null sodal {* G • 1.95# 5 df, 
2 

and AG - .0061, l df, respectively), 

Exposure, assesed as a continuous variable through e logistic 
regression model, yielded an estirmte of effect equivalent to an odds 
ratio cf 1.0175 for exposure to 200,000 cigarettes during married life 
(Table md. 9). This estimate *ma found not to be «ignificBiit# and, as 
exp laired Ln a previous section, indicates that any estimta for 
higher or lower exposures based on the ?M logistic model will be 


• TAfllC N0 l 8 

estimate. OWM aatk» mo 95s widoce imm 
ro« Exposwt to r 1 vt categories or total number of ocwrms 

xrxto BT THE 3 PCJUW 0WIN0 IVRPltD lift. 


NUMBER® 

awmts 

ESTIMATE 

STAMMA0 

ERROR 

aoos 

MHO 

951 La 

951 ua 

1 *100400 

-.7029 

.1898 

7183 

.6630 

1.1636 

-200.000 

-.1577 

2165 

.6714 

.8678 

1.3372 

-300400 

-7130 

7358 

.6062 

.8091 

17830 

*400,000 

-.0782 

J067 

.9247 

.5060 

I.693S 

400.000* 

.04855 

7404 

1046 

6632 

1.6762 
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M8l£ 9 


VmDJLBtto Z 371WTO, COW 4AT1G3, 

AM) OONFIOfHCt LIMITSFOR A OIFFEWWTUM. Of OPOSUlf TO 
3WUX 2TKKIH5 Of 200.000 CJasACm* 


0ROUP 

tsiinATC 

5TANQM0 

CRftOR 

0005 

RATIO 

9ssia 

95* ua 

Ail 

3U5JCCT3 

0173 

.0757 

1.0175 

.8772 

1.1803 

XL f 

RE9PCMKHTI 

0964 

.0099 

1.1012 

.9242 

1.3121 

unvuii 

atapocorrs 

-.2028 

.1509 

.8164 

.6074 

1.0973 

NTV(B 

SMOWPB 

-.0157 

.1189 

.9*44 

.7798 

1.2928 

F<JTO 

5WMS 

.0399 

.0699 

1.0407 

8754 

1.2900 

FBVOI5 

.0307 

.1000 

1021 

JM3 

12430 

fUM 

.1774 

.1008 

1.1399 

.9183 

1.4001 

cpcoroof 
srua cell 

.0538 

1 

.1221 

1.0551 

8306 

l.3«03 

«OCCA. 

*0T>«H3 

1 

-0055 

t 

.1096 

9998 

.8023 

1.2329 
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equally aignificant. Also in Table Mo. 9 estimates for the levels 
of tffl stratifying variables TYPE OF IHT31VI2W, 3CKIMG HISTORY, SEC 
ard HISTDUXnC DIAGNOSIS do not show significant effects » end in all 
the es timat es were not fond to be significantly different 
within levels of tta sane variable. In-addition to this each of the 
rode la that ine listed the interaction between the stratifying variables 
and ths exposure variable did not provide better fit to the data than 
the models far all subjects* or than the model of total symmetry. An 
illustration of tie lines fitted for all subjects* along with the 
levels of the stratifying variables* is shown in Figures 9 trough 12. 

Finally* the total nusfaer of cigarettes sacked daring serried 
life was assessed in tlw p r ese n c e of confounding variables. Table Mo 
10 shows the estimtes obtained end their confidence Halts. In no 
case did the presence of ooverletea in the flodal laprove the fit to 
tie data or vnveil any significant effect of the exposure variable on 
lir»g cancer risks. 

3.2 PASSIVE SMOKING IN THE HOUSZHCLD, 

Cases and controls were questioned about the mater of 
enters with who* they shared their 12 wet recent residences, 
together with the duration of ascii cchuhitaticn. The ranter of 
stokers in each houaetold, sultiplied by the memer cf years lived in 
each particular tousehold, and Slewed over the 12 residences, 
estimates -he nurber of persorv/years of ajpacure to passive erokrnq. 


Inspection of the tmt data showed that for sera of the 12 
— particularly those oo rre spuul lng to early stages in 
*1* information <x\ the nuter of en te rs in tlw household mi 
H issing. •me data vaj analysed in *my%, each inking a different 
assumption abort these missing values. under the first assumption we 
assuaad that one mker had lived in the households for which 

information ms missing if, that is, there was evidsioe that the study 
mjbject had lived in previous or future residences with at least one 
other flatter. Under asmjmptiort mater two it «*s assurai that there 
«as no exposure (i.e,, no flickers in the household) for those 

residence* in which information was missing. Results fra analysing 
the data under the twa assxmptions are practically identical. 
Moraver, both sets of results will oe presented to allow the md«r to 
make his/her cam conclusions regarding the hflvUing of missing values, 

3.2.1. RESULTS UW3CT ASSt*ffTCON 1. 

The results of analysing household exposure as a categorical variable 
are shewn in Table m. 11. Except for the estimate correspcnling to 
26-50 pereon/years of expoeure (OR-.9154* 95* CLi .5510 - 1.520*), all 
point odds ratios surest an increased risk of lung cancer associated 
with household ejqmre to passive smiting. Horaver* cnly the higtot 
expomire — wnich also produces the highest estimate of effect — 
showi evidence of statistical aigmfiamae (CR for exposure to ^175 
P*r*on/y—rw 2.*5 (951 a* 1.09 - 7.42)). Still, the plot of the 
eight estimates presented in Figure Mo 13 suggests that a linner vxxfel 
mv be adequate to describe the relationship Be t we en the categories of 
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exposure and the risk of di mm. In the usual manner, a variable 

reflecting liimarity in tha levelo of the eateries (the ca se ccr ttrol 

difference of the midpoints of the categories) mm entered in the 

regression model. The resulting modal showed to be significantly 

different fran the model with no pa r ame t ers (AG * 9.01, 1 df). In 

addition, tte esti/ate representing the slope for the fitted line was 

fixrri to be significantly different from zero (estimate .004485, 

Unld» 2.95 ). The comparison of the model for the categories with the 

notel for the *linaar* categories did not provide evidence of 

2 

departure from linearity (AC *5.87, 7 df), A higher order ncdel 

with a quadratic tens mis fitted to the data but It wee fewrri not to 
be significant. 

The model fitted to the data to assees the effect of exposure as 
a continuous variable yielded estimates that support the existence of 
an association between exposure and study disease. The odds ratio 
associated with 150 person/years of exposure «** 1,154, with lc**r 

(1.218) end upper (2.830) 951 confidence limits well above the null 
value (See Table Mo 12), 


Using the smne model we can astimete the edde ratio as seriated 
with a very high exposure of 250 oarsonAears as varying b etwe en 1,389 
and 5.66, as indicated by the point estimates confidence limits. 

The effect of household waking according to TYPE OF n/TTHVlErf 
does not show differences in The effort for self-respondents versua 
surrogate res pendent 1 (Table No 121. However, when SM3KXNG tUSTORY is 


emsiderad, the effect for never smokers is not si<piif leant, wTmrves 
the effect far faner s mok ar s is. This finding is all the ttrt 
puzzling be c au se both estimates are almt identical in value end 
because the test of interact! cn suggests that they are rat 
significantly different froa each other. The effect for each of the 
tw sexes is also estimated to be very close to one another. In this 
case, hoemri both are significant and not different from each oelwr. 

A higher effect of household passive waking mm fowl associated 
with epidermoid and ere 11 cell histologic types (CR-2.83) than for 
admocarcime and other oell types (OR-1 .42). toreover, ttw effect 
for epidersuid type is significant (951 CLt 1.39-5.76), whereas the 
effect for adenocarcinm is not (958 CXt .835 - 2.41). Figures Ha 
13 -* 16 illustrate the lines for the regression models for each of the 
subgroups described above. 


The model that assesses the effect of household exposure in the 
presence of confounding variables yields results that are different 
from the results of the model without such variables (Table No 13). 
The estimate of effect for the ttiole grxxg> is tligthly lower (CR - 
1.556), but no change is obaer/ed in its statistical significance (95% 
CL • 1.0006 - 2.42). The estf tea for surrogate re sp o n dents, self- 
respondmts, former stokers, neles, f males, and epidermoid histologic 
type — formerly significant — do have confidence intervals (in the 
presence of oovariates) that include the null value, end point 
estimates which suggest lesser effects than tha wadjusted estimates. 
The point estimate for adenocarcinema {CRM. 87), although still lower 
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Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 
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TABLE Mo 11 

ESTIMATES, 0005 AATK2 VO 951 00*IDE« LIMITS 
FOR EXPOSURE TOEI»fT CATE0ORIES GF STICKING 
IN THE HOUSEHOLD • 


PERSON/^RS 

ESTIMATE 

STAMWPO 

{rkm 

0005 

RATIO 

951 La 

9St ua 

1*25 

.1269 

.2815 

1.1553 

.6539 

1.9712 

26-60 

-0884 

.2590 

.9154 

.5510 

1.5708 

31 -75 

.95 M 

.266; 

1.5705 

.9322 

2.6456 







n - ioo 

.4957 

.2922 

1.6S8S 

.8790 

27633 

101 *125 

279$ 

.5159 

1.522S * 

7148 

2.4467 

126- ISO 

3104 

4505 

16810 

6830 

41372 

131-175 

5368 

4900 

1.7105 

.7005 

4.1241 

ITS ♦ 

1.0460 

4M7 

26462- 

10922 

7.4176 


#Rtaulu mtor wumptfw 1 See tat ter fttmli 




table no. 12 


UHADJUSTED E3TimTt3. 0003 RATH®, 

AND C0NriO€« LIMITS FOR A DlFf EREMTUi OF EXPOSURE OF 
1 60 PtR30N/ttM3 3M0KI« IN TK HOUSEHOLD • 


CROUP 

ESTIMATE 

staward 

OUOR 

ODOS 

RATIO 

951 La 

95* ua 

Ail 

SUBJECTS 

06166 

02151 

1.8663 

12178 

18298 

SELF 

flESKKXKTS 

.5469 

.2625 

1.7279 

1.0379 

2.69041 


7632 

J774 

11451 

1.0738 

4.4947 

*vtn 

sncxos 

.61065 

.3186 

1*416 

.9063 

343*7 

rora 

SMOKERS 

6252 

.2918 

1.86*6 

1.03482 

3.3103 

FEMALES 

6238 

2120 

TJ697 

16144 

3 4*64 

MALES 

6120 

2970 

1*441 

16303 

33006 

tPcnrosE 

m au 

1.0395 

.3626 

16278 

1.3894 

5 7552 

AOfNOCA. 

60THERS 

.34935 

.2700 

1.4162 

.8354 

14074 


#R«9uHa wtar mjmpttm I. See tat tar frtalt, 
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Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 
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ftOUREHa 13 


CH\NOC IN LUNO CANCER LOO 0003 WITH PEA30N/nAA3 Of EXPOSLAU 
10PASSIVE SliCKINOtN THE HOUSEHOLD*, FOA ALL SUBJECTS*. 
SELF RESPONDCNTSVAND SUARCflUC RESPONDENTS*; 

AHO100 0005 F OR DtFF E A£M1 CATEGORIES OF EXPOSURE* 



•teuita infer Msumptfai t. 3 m tel far 

* COTMA* LIM • MJL UJKCTt 
•MlX-flAA IM * «JW 0 C 4 T 1 irusm 
LA*CC-OAA 11*4 • ML’ MJNQKmiff 

puam • mo-mirt m araaon uu. ujicts 


FIOUAL Wa H 

CHW«t IN LINO CANCER 100 000$ WITH PER30N/YEAPS OF EXPOSURE 
10 PASSIVE 5M0UN0 IN THE HOUSEHOLD* FOR ALL SUBJECTS* 
NEVER SMOKERS \AN0 FORMER 3TKXEA3*; 

AND LOO 0003 FOR DIFFERENT CATEGORIES OF EXPOSURE* 



•fttwlb under nmol Ion T Sot In I far dfeUHi 

• cooi»«ui Lim • ax uxrrs 

•WHUit llW - KVW MUM 
UMHX-QAM ttx • rM« lAM 
PlMOflfl • JllHvlMV m CATLOOTT Mu MMJtCTM 


Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 
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FKJUAH* 15 


CHANGC IMIUNQ CANTfR100 0005 WITH PFRmnrtAA5 OF EXPOSURE 


TOPASSm SnoriNO IH IK HOUSEHOLD*,FOR AIL 5UBJCCT5\ 
FEHALE5 •, A>© KAUS*; 

AND LOO 0005 f OR DIFFERENT CAUQORttSOF EXPOSURE* 



tRuulb irtr njnptfcn 1.3w tet to* fcbtb 

• CBVnWM lM • ALL RMtll 
WtU-AUN LJ« • rtkALO 
W« - MALU 

•7mmb • Hio-^oiia or CATtnt < m ± abject* 


FIGURE Mi to 


CHANGE IN IWO CANCER LOO 0005 WITH PtRSCN/YlARS Of EXPOSURE 


TOPA55lVt 5M0ICIH0 IN TK HOUSEHOLD*, TOR AIL SUBJECTS*. 
£PlDCRhOtO/SttAtLCELL*,ANO AOCMOCARONOMA/OTHER*; 
H!5TOLOOlCTTPt5 

ANO LOO0005 FOR DIFFERENT CATL00RIC5 OF EXPOSURE • 



frRtsulb unrNr iajwnptton I Sae tail hr Grtalb 

• £WTI* 4 J 0 U* Lt« - ALL AAJTCT* 

Itm - srinc*aift «c mall cal 
u* - ADoacAACDoa M*) &rm» am 
•lAAoaft • * la-re jjtt m catcxxot uu. A*j*rra 

Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 
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TASLE Ml 13 

Aowjrn) tsrimiM. ooos ratios, 

AM) COM ittNCt LIMITS TOP. A OimUNTM. Of OPOSUM Cf 
ISO t IRSOH/TtAM SMOCIWIX T* H0U3DCL0* 


6R0UP 

ESTIMATE 

57AWWU) 

ERMA 

ones 

RATIO 

95i ta 

95t ua 

AU 

9UCT3 

M2 2 


1.6661 

10006 

14200 

StlF 

kspckxvti 

.3230 

.2764 

1.3824 

.8041 

13766 

9HP05ATI 

W9PCK30CT9 

.4724 

.3937 

1.9S93 

.9056 

<2391 

NtM* 

.3793 

.3093 

1.9554 

.7938 

16685 

rore* 

mm 

.SI 57 

.3266 

1.4744 

.8831 

3.1764 

\ 

muas 

.<739 

3254 

13779 

. 376 

26920 

ruin 

4M3 

3090 

13817 

6831 

28980 

tPWnOOj 

smu au 

.8428 

.5008 

13230 

.8704 

6.1990 

AOOPCA. 

60TKJ5 

62-0 

3(88 

1.8678 

10000 

34886 


*«b*jUi «n*r «nurt*ciw*» I. S* MO W 
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than the estimate for epidermoid type (OR-2. 32), takes an a borderline 
significant value* 

3.2.2 iUSULTS WOO* ASSOffTlON 2. 

Table No M presents the results of analysing household 

exposure as a categorical variable when household exposure mis 

calculated under asswptian 2. Except for the first two estimates, 

all suggest an increased risk for lung cancer among the exposed. Thm 

plot of the estimates (rig No 17 ) also sens to suggest that the risk 

increases with increasing exposure. Wills none of the estimates is 

significant (see confidence limits in the table), the linear trend is 
2 

(& g * 7.014, l df, going from the nodal with no parameters to the 
iiodel with the regressor representing a linear trend for the 
categories) • Thus# in comparison with the estimates obtained under 
assuxptian 1, the present estimates cnly differ in the non^ 
significance of the estiaete far the highest exposure. Wen 

analyzed as a continuous variable (Table No 15 the estimate of effect 
(OR- 1.73 far 150 persan/years of exposure) is slightly low than the 
effect obtained wider assumption 1 (OR • 1.856). Hoover, their 

confidence intervals overlap to s considerable degree (95% CL: 1.218 * 
2.83 and 1.137 - 2.640. respectively). Signifleant effects we found 
for only two cf the subgrapa analyzed, former wtckmn (CR - 1.770 , 

95% 0,1 1.0009 - 3.132) and epidermoid histologic type (CW * 2.585, 

95% CL: 301 - 5.137). Inclusion of confounding variables in the modal 
(Table No 16 ) results in non-signlfleant effects for these and the 
other stixjrapa, a* well es for the group that coprimes all subjects 



Source: https://www.industrydocuments.ucsf.edu/docs/rspx0000 
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TABIC Nn. 

estimates, oops #atk»ai®*5X awrtocict limits 

fOR EXPOSURE TO EIOTT CATEB3HES0F SMOriNO 
IN TK HOUSEHOLD® 


PERSEX/TRS 

ESTIMATE 

STANDARD 

ERROR 

GOGS 

RATIO 

95*10. 

951 ua 

m 

-.0966 

.2669 

.4067 

.6306 

15332 

26-50 

-2604 

' .2410 

.7707 

.4606 

1.2361 

SI -73 

2664 

.2476 

1.3343 

.6210 

2.1666 

76-100 

.2451 

.2639 

1.2771 

.7325 

2.2290 

101 -125 

.1030 

.2972 

1.1065 

.6191 

1.9646 

136-130 

6191 

.4347 

IJS73 

.7616 

43291 

131 - 175 

2093 

«I3 

12326 

.5090 

2.9C57 

in. 

6521 

4649 

23446 

.9064 

6 0646 


•Reuili Mr eaumotton 2. Set tort !w 
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imxwrtD estimatis, coos mticb, 
ttocawocNa limits for a diffcrentia l of dposut£ of 

150 PE R30N/TCAA3 yaIW) IN TIC MOLOOCU) • 


GROUP 

ESTIMATE 

STAMjARD 

ERROR 

0005 

RATIO 

95* U1 

95 * ua 

AU 

SUBJECTS 

.5492 

.2146 

1.7316 

1.1371 

2.6376 

stir 

OFSPOCOfTS 

.5063 

.2622 

1.6592 

.9924 

Z7734 

SUROSATl 

mSPOCKNTS 

.6356 

3754 

1.8661 

9045 

1*410 

Nrv« 

TOURS 

.5226 

.3192 

1.6664 

9021 

3.IS26 

rarex 

Shoot 

.5712 

.2910 

1.7704 

1.0006 

1131$ 

FOVUS 

3204 

3102 

16926 

.9161 

30906 

flAUS 

5734 

2940 

1.7776 

.9902 

3.1634 

CPfXRnaof 

9UUOU 

.9496 

.3504 

2.5646 

1.3006 

5 1366 

AOEMOCA. 

6 0TXRS 

.2602 

.2775 

1.3234 

.7662 

2.2796 


•Rasulfct urx*r aaumpitai 2. $• tart far tatails. 
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TABLE no. t6 


ADJUSTED HTirvSTtS, ODDS RATIOS, 

AM) WlOCNCf LIMITS FOR a DIFFERENTIAL CF €0051*1 OF 
ISO P1W0H/TIAA35M0HNOIN TK HOUSErtXD 0 


BROW* 

ESTIMATE 

standard 

ERROR 

ooos 

RATIO 

951 ia 

951 (XI 

Ml 

SJMCTS 

.5732 

.2252 

1.4624 

.9342 

2.2560 

sar 

(VSKXXVTT 

.2618 

.7753 

1.3256 

.7713 

2-2762 

SJflPOSAT? 

MSPOCWn 

.5510 

.3906 

1.7349 

.6065 

3.7304 

MMS 

9W5 

.4352 

.3256 

1.5422 

.8146 

2.9197 

raroi 

snau&s 

.3166 

3091 

1.3752 

.7503 

2.5204 

nnun 

3113 

32 m 

13651 

.72e8 

25739 

rwui 

-era 

3101 

15362 

£365 

23212 

pccirocf 
SMALL cm 

./696 


2.1590 

.8123 

5.7385 

MOQCA. 

V0TMJS 

.5691 

.3165 

1.7667 

.9500 

3.2855 


•Rasulb Mr Mjrapuon 2. 5m led hr frttftf 


(OR - l.45. 954 GLi .934 - 2.258). 

3.3 EXF061FE TO SKKZNO IN THE WORKPLACE. 

Nine categories of snaking in the workpiece were awted 
According to different levels of exposure. The values included within 
each category (except for the referent zero exposure) are shown in 
Table No 17 under the heeding PfR9CKOrmS. The interpretation of such 
units has been explained in the previous chapter in the section that 
describes the exposure variables 

Inspection of the estimates obtained shewed effects ranging from 

adds ratios as low as 0.4644 to adds ratios above the null value 

(1.187, 1.186, 1,166), Nan* of these is statistically significant 

(see oolums for confidence Units in the table). Mien these 

estimates are plotted (fig. No 21 ) their distribution in the figure 

is scattered, thus suggesting no dose resp onse relationship, the 

absence of which was confirmed by the non significance of the effect 

for the variable r epr es enting a linear trend for the categories 

(estimate* *.000287, Held test* *.2839). Neither the eodel that 

assesses exposure as an ordinal categorical variable, nor the eodel 

that assesse s the linear trend for the categories, provides a better 

2 

fit to the data than the null eodel of no association (PS *7.83, 6 

2 

df, and AC - .084, 1 df, respectively)♦ This further denies evidence 
for an association between exposure to sndting in the workplace and 
lung cancer. 

The assessment of exposure in the wor)g>lece as a ccntxruous 


6TG2TSC202 
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Source: https://www.industrydocuments.ucsf.edu/docs/rspxOOOO 
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TA8LE Ha. 19 

ADJUSTED tStimtW. 0008 RATIOS. 

AMO Of* I0CNCE LIMITS TOR A DIFFEMMTtAi. OF EXPOSW OT 
150 RER30N/YEAR3 3M0U*© IM TK WOUCPl/a 


otoup 

ESTiMAlt 

STANDARD 

CAROR 

(DOS 

RATIO 

951 ICl 

9Sf UCL 

ALL 

SJ8JCCT5 

•0101 

.0106 

,9900 

.9797 

1.0107 

ifir 

onpoeexn 

.0109 

.0170 

1.0106 

.9779 

1.0446 

SJ"*0Mn 

WVOOtMT5 

-.1447 

.1345 

66S3 

.6648 

1.1263 

*VfR 

FOOT 

-.0900 

.06716 

.9139 

.8012 

1.0175 

Ford 

FOOT 

-.0081 

.0104 

.9919 

.9719 

1.0121 

FWltS 

-OWI 

.0857 

.9473 

JOOf 

1.1205 

fUU5 

-.0094 

0105 

9906 

.9704 

1.0113 

WDOhOO 

OWL 3U 

-.0159 

.0272 

9847 

.9430 

1.0285 

A«KCi. 

L OTHERS 

-.0115 

0120 

9886 

.9696 

1.0121 


C26STSS20J: 


variable support* the finding described for the categorical exposure 
variable. The odd s ratio associated with an exposure of 150 
person/years *ms 0.994, with lower (0.9741 and upper (1.014) 95% 

confidence limits that include the null value (Table No. 18). 
Moreover/ examination of the estimates for the different subgroups 
defined by the leeals of the stratifying variables further support the 
lack of evidence for an association (lower part of Table No 18 and 
Figures No 21-44)*- Likewise, assessment of the effect of exposure 
obtained froa aodels that include the confounding variables do not 
provide statistically significant setimates (tabls No 19). 


3.4 EXPOSURE TO PASSIVE SMDF3NC IN 
SOCIAL CIRGUM5IANCZ*. 

Eight categories corresponding to different levels of exposure 

to passive making in social settings were ocapered to xero exposure 

through the fitting of a logistic modsl. Such a eodel provided a 

2 

better fit to the data than the model with no parameters ( A. G a 
26.41, 8 df). The estimates for the two lowest exposures corre spo nd 
to odds ratios of 1.838 and 1.064 (table No. 20). The suggestion of 
inoreeeed risk for ling esno er fear thee# categories of ejgxvure, 
however, is not supported by the vide confidence limits that include 
the null value. The six raeeining estimates of effect — all non 
significant — dp take negative values; they also sees to indicate a 
strong linear trend In that direction. Figure No. 25 shows the points 
suggestive of such linear trend. A test prex/ided the necessary 
statistical evidence (estimate • -.02263, '■mid- - 4.380). In 






■ KiiX'iV' ' ‘m -«■ — "T ■ 1 

Source: https://www.industryaocuments.ucsf.edu/docs/rspx0000 




- 120 - 


'%***'" 


-119- 

surrrmry, by fitting a logistic model to the data that includes 
exposure as a categorical variable, we found two thingsi first, that 
the resulting model fits the data better than a model with no 
parameters (even though each parameter in the first model ie not 
significantly different from zero), and second# that when categories 
are made to represent increasing closes of expo su re, they show e linear 
trend opposite to that hypcfthesiaed# that is# a decre a se in risk with 
increasing exposure. 

The analysis of the index of social ei gxa sur e to passive «roking 
as 4 continuous variable does not change the picture (table No, 21), 
Exposure to 20 units of the index of social exposure is accaipannied 
by an odds ratio of 0.(99 ( 951 Confidence limits* 0.5202 - .7850). 
The estimates far the different levels of the stratifying variables 
are all close to the value cited above, with confidence limits equally 
exclusive of the null value, &ch of these are shorn in the lower 
part of Table No 21, and the lines representing the linear trends 
appear in Figures 25 through 28. 

Furthermore, the inclusion of confounding variables in the models 
fitted have very little ispect on the values of the point estimates 
(Table to, 22). The similarity of adjusted and unadjusted estimates is 
also reflected in overlapping confidence intervals. In two instances, 
however, the introduction of aonfomling variables had the effect of 
yielding non-significant estimates. tor surrogate respondents the 
confidence limits artxnd the odds ratio (0.957) include the null value 
(0.(424 - 1.420, in the same way as do eh* confidence limit* for thn 


TABU Ni 20 

ESTIMATES, COOS RATIOS AN0 951 CONFIDENCE IIMITS 
FOR EXPOSURE TO £130 QA7E3QRIES OF PASSIVE SMCCIWJ 
IN SOCIAL SITUATIONS 


EXPOSURE 

IKXX 

ESTIMATE 

STAMfeAD 

{ftMR 

0005 

RATIO 

953 in. 

953 ua 

t-to 

.toe? 

.8636 

1.8380 

3361 

99916 

M - 20 

.0617 

.8644 

1.0637 

.1954 

57889 

21-30 

-.103d 

.6997 

.9018 

.170$ 

4.7684 

31 

-.4946 

.8638 

.6098 

.1144 

3.2504 

41 -30 

-.$563 

.863$ 

.5849 

,1077 

3.1777 

SI -CO 

-3000 

8857 

8085 

lit? 

33094 

61-70 

-14440 

.9571 

0380 

0362 

13402 

70* 

-1.8700 

1.4550 

.1541 

.0089 

2.6693 


t’sezTsczog 
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TABU Ha 21 


U*fldU5Tn> tVtTAllX HOW *AT KB, 

AND COJIDCNC* LtniTSF(* A DIHTJUKTUL OF DCP05UR£ CF 
20 UH1T5 IN TK Cf QP03URJ TO 30C1A: PA33in SrOUIO 


CROUP 

C5TIMATI 

STANOMO 

OUVP. 

ooos 

RATIO 

«STeT 

951 ua 

All 

slexcts 
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estirete for eoidarroid iisrologic c>pw dues IOR * .7393# ?5» 

Confidence limits: 0.4603 - 1.1881, 


COTTER pa* 

. DISCUSSION 

hypothesis that lisig cancer wmy be etiologically asaociatad 
with exposure to envircraital rnT a om no km has only rvcwttly 
received attention frtn epidamiologists and other eciantists. Th* 
possibility of such an association had baan raised in the early 
1970'a, but it was not until this decade that the first population 
studies addressing this issus **re published. The sdantific and, 
above all, th# political ratifications of ths sid>jact ie a. a u! to deeand 
quick answers. It is not surprising, than, that scaa of the first 
reports did not earn (ns studias specifically dasignad to evaluate* 
tha p urp or t ed association. They were ths result of cleverly analysed 
information tlat had been collected for other purposes. These studies 
were very valuable in throwing sow* light an the degree of the 
suspected association, but also they suffered fress methodo logic 
drawbacks that cast sane doubt on the reliability of their results. 
Later studies have provided further and sere specific information. 
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HMver. th. crro’«* Mtur. of tiw probl«i. «id> V* 

iaqxri action of proror.t r —«r ch tools. hs*» prscludol tn» 

tsi-« k 1 Inllit of dsflnits conclusions. As it is sbnost *l**y* t*** 
cm# in spidmxolojic rroro«*>, it is th. infcrsoUon firm nony 
different stuiies that will provide the evidence necesMry either to 
reject or to iccept the existence of the essocisticn. The (resent 
stuJy ros earned out to further essess the reUticnship between 
passive sicking and lung cancer, as well as to provide answer* to sene 
o' the Rthodologicsl probl«m* encountered by other authors. In chia 
chapter 1 will present a discussion of the general aspects of the 
study that ray lave had an sffact on cur results, such as a»g>le sire. 
Gtapositicn of our study population (l.e. inclusion of both sexes, 
inclusion of fonmr ■eokers. etc.), approach to data collection, 
doles of statistical techniques, and so on. This will be followed 
by s nare specific discussion of the results of each of our exposure 
variables, focusing « thtiey In which thess reailts caipare with 
other* previously reported. 

Ths present study Is to date ths largest aver conducted on this 
sdsjact. The bgiliestion of this fact reflects on the isgeoved 
statistical power of our study oer other studies with regard to their 
ability to detect differences in risk bet*«sn the expaeed and the 
umxnoeed. »*n the estisete of effect is effected to be tolerate or 
snail , as has been the rose as sugpsted by previous epidemiologic and 
laboratory studies, coisiderstiro of saapla sire takes on spaciai 
isgortanro. Cur ■Mtiestion of ***1. sire required to ->tsct an effer. 
ot the order reported independently by Hirr/ama and Trichcpouloce 
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resulced in a figure of 450 casc-'oontrol pairs* given that a matched 
design wxild be used. We %«re able to assanble 439 pairs that met the 
eligibility criteria fully. A sample of this sin provides « a close 
to 951 probability of correctly rejecting the null hypothesis (power 
calculation based on an odds ratio of 2.0; prop orti on of exposed 
controls to spouse sicking* p, of 0.25; and si^vificanae level, *<, of 

It has been suggested that the estimates found by Hirayame and 
Ttichopoulous are too high, in light of %*iat is known about snoke 
uptake by nan-smokers (ths intake has been estimated to be equivalent 
to the sicking of 0.1 to 1.0 ci^urtte per day (651). It follows that 
the use of such estimate* would owestismt* the power of any given 
sanple size* An odds ratio of 1,3 is believed to reflect acre 
accurately the risk associated with the level of exposure attained by 
passive smoking (65). Wan we use the latter estimate to calculate 
the statistical power of our saitpl* size* the resulting figure is 
still higher then the cmvmnticcally accepted 906. furthermore, when 
in these calculations we change the value of ths proportion of the 
exposed cmtrola from 0.25 to 0.54 (the proportion of exceed control* 
actually observed in our study)* our statistical power increases above 
90%. 

The difficulty in gathering a Large enough number of cases for 
study derive* fresa the fact that rat lung cancer cases occur areng 
suckers. Even though the latter are probaaly exposed to large amount* 
of environmental tobacco snake a* a consequence of both their own 
smoking and their association with other smokers, tney are unsuited 
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for a study of the effects of passive smoking, since their own habits 
Msuld tend to mask any effect due to enviromental amok*. We 
recognized that the ideal croup to be studied was a group of never 
rakars, It became evident, however, that tne population we were 
working with wild not yield enough never smoking cases in any 
practical period of time. Instead of reducing our srale sire at the 
expense of statistical power, it was decided to include ex-raokers in 
the study. The major pro sp ective studies (90-91) have shown that tim 
risk of lung cancer among forrar mnokers can decrease, after 15 to 20 
years, to a point tdmre It resoitoles the risk of the never stokers. 

the average the ex-raokars included in our sample had quit 18 
years prior to their participation in the study. . Hi were aware, 
nonetheless, that ecme residual effect of pest seoking habits might 
still shea# in our data and thus oenfotsid the effect due to passive 
■raking. 

We took three steps to ensure that our conclusions would not be 
affected by the inclusion of fomr raoktrs. These are; 1) the design 
of the study established that cases and controls should be matched on 
the basis of racking history, 2) separate estimates of effect were 
obtained for smokers and fomr smokers, and 3) we centroUed in the 
analysis for a variable tint represented the nmtmr of cigarettes the 
ex-rakers used to snake per day. Our reaults provided evidence that 
the inclusion of fomr rakers <<es not inappropriate. In no case did 
** find differ-noes in the estimates of effect b etwe en never and 
former smokers tfiicft were statistically significant. Nevertheless, a 
residual effect due to past wioking hunts was found. FOcmer smokers 
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of l pack of cigarrettss/day showed a statistically significant odds 
ratio of 1.38. It should be raphasisad that this effect ws 
ccn trolled for in the analysis (as explained in mmtaer 3, above) and 
therefore is not to be vierad as responsible for any effect fou>d for 
pessive awaking. 

Hast reran 'tiers have restricted their studies on passive raking 
exclusively to warn. This is again related to the fact th%t it is 
easier to find nan-raok lng ling cancer esses rang waaen than among 
men. In this choice it Is isplied to a certain ex t e nt that results can 
then be extrapolated to man. That is, it is asm rad that een are as 
susceptible to environmental amoks as era , although this is not as 
easily observed in a male population b e caus e era acquire ling cancer 
as * consequence of their own racking. ttxile this proposition makes 
sense, we felt that it deserved to be equated. The finding of an 
association in rales would strengthe n the evidence of the carcinogenic 
effect of envirorme n tal moke. Our study Includes also the largest 
series of sale no n ra cking lung cancer esses (28.51 of these are 
never raoksrs and 71.51 are farmer ranker s). 

Our esses were drawn from all diagnostic and treatment facilities 
operating in the study area. F\irther cnecks for cases were per f ur re d 
at the New York State Tumor Registry. Except for a few cases Oto may 
have left the area in order to get radical care in other regions, vw 
are confident of having detected all incident cases courting during 
the study period. Our response rate of 76% can be considered good for 
meet conventional standards. we do net have detailed inform ci^ri on 
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th* characteristics of tne individuals %oc refused to participate, but 
it is the impression of the field research assistants that the reasons 
for refusal were mere of a medical nature — i.e. the case *ms too 
ill to participate « rathar timn associated with any particular 
sociodemoqrapruc characteristics. 

Correct classification of the study subjects according to their 
sacking history ii crucial in studies an passive sacking. Inclusion 
of current ackers would spuriously inareeee the risk for the study 
disease . 4vei sticking status of the reported cases w«s asoertained 
as part of determining eligibility for participation in our study# 
only these reported in the medical records as former ankers# never 
ackers or of urtonown Making status were contacted by telephone to 
further confirm their sacking histories • In addition to this# the 
research assistant would at the time of the interview further question 
thes* subjects in this regard . the need to confirm the smoking 
history stated in medical records is best illustrated by Garfinkel 'a 
findings (30). In that study cloee to 40% of the wanen with lung 
cancer classified as non-ackers (or acking status not stated) on the 
hospital records# had been ackers at saw time. In our study no 
arcapt was rrede to confirm the acking history of those reported as 
inkers# or even to establish contact with them. It seam less 
l;kely, hoover, tlmt a former or a never acker would report 
rum/her seif as a current acker# thus escaping inclusicn into the 
it’joy. 

The close scrutiny of our cases and ccmtrola regarding their 
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ocking histories strongly indicates that misciassificaticn wes not a 
likely event. Previous studies have been questioned in this regard. 
The relatively high ling cancer mortality among non-aching woeen as 
exspared to awaking wtsmn in Hirayem * study (25)# as well as the 
high mortality for othmr tobacco-related diseases, have suggested time 
soae making w an smy have repor ted t h—elves to belong to tlw rw 
smoking grag>. This would not be surprising uo a traditljana 1 society 
mjch aa Japan. The consequence# of such mieclaw ffnation would be to 
overmatiamte the effect due to paaeivm looking. 

The Greek study (27) can also be criticised an the same growls. 
The claim that more than 75% (40 out of 51) of lung cover cases were 
diagnosed among n on a ck ing w e n is Inconsistent with the proportion 
reported in the literature. It is considered t*mt only about 10% of 
all lung cancer In woman oc urts in nen a w okau s (t±m oorre s poni ing 
figure for mm is 2.0%). It ia therefore likely that this study 
ccnfowdad the effect of passive sacking with the effect dus to direct 
cigarette acking# et least to a oartain degree. 

Before our study# only Garfinkel and coworkere (30) had carried 
out an independent review of the histologic diagnoses of cases. In 
aost other reports the authors had relied on the discharge disgreses 
recorded in the patient's medical records. The degree to which those 
diagnoses were baaed on eminatiai of pathology spacismna Is variml. 
In Trichcpculoua* study only 35% had an histologic diagnosis (27). 
The corresponding figure for Aklba s study, is 575 (32). Pelayo Correa 
reports 97% (29). Both Hirayaam s work and Garfinkel s first study 






-135- 


-136- 


uaing -he Anarican Cancer Society data relied ejelusiwely an death I 

certificates (24-25). The importance of histologic diagnoses ia that ! 

it provi<ta* the maet accurate measurenent of disease status. I 

Inclusion of other canoera can bias the remilta either avmy fron or 

towards the null value, depending an vnetber or not they ere related 

to en^ung. The Utter ia the met likely situation since incluaion of 

other canoera would tend to be random. An additional advantage of 

obtaining the histologic diagnosis is that it allows us to estimete . 

the effect for specific histologic types. This ia of particular 

iflparea*«e to uncover any specificity that %«uld strenghten the 

evictence of a causal relationship, we were able to obtain alsoat a 

loot of histologic ocnfiraeticn, and given the exoellwt agreement 

between our reviewer and the initial hospital diagnoses we are certain 

that ldacUssificaticK of disease status did not pUy a role in our 

findings. 

Another area of ccnoam In studies of passive woking refers to 
the correc t classification of study subjects with regard to espoeure. 

In the present study, as in all othars that have been published, the 1 

study subjects were classified based on the inforeation an exposure 

obtained through interview. It is adcnowled^d that this approach is 

less than i<teal. At the err a n t, however, it is the only feasible 

option. It has been suggested (as an alternative to interview) that 

laboratory measurenents of codnine in saliva or blood could be used 

to determine closure. These would solve the problem only partially, 

because such techniques are unfit to »reasure exposure that has cccured i 

tioughout a lifetime — a measurement that is neoesaxy when studying 


a dise a se that probably oocurs as ^ result of a prolonged exposure. 
Nevertheless, laboratory tecnniqims can be uaed to validate and refine 
questionnaires that inquire about ejqxxur*. 

The problma of recall pueed by the use of questicrviaires is 
magnified Hmn the study subjects themselves are not available to 
provide the nsceaary inf creation. In our study we had to resort to 
the use of surrogate r esponden t s in 33.0 % of our interview*. m 
order to ainisu t problems arising from this ap pr oac h we matched cases 
and controls on type of interview conducted, and obtain*! separate 
«*timates of effect for self-respondents and surrogate respo n d en ts, 
The results, with only one exception (estimates of effect for 
nuntoer of years smoked by the spouse), did not differ or. account of 
the individual *io had provided the information. Similarly, GarfirScel 
(30) —who only used 12% of direct interviews — did not fired 
significant differences among the different types of ixifomers. 

Environmental tobacco mnoke has been for the pest deemefes an 
ubiquituous pollutant to which everybody is believed to have been 
exposed in different degrees, whether knowingly or umnowingly. i t 
has been m^sstad, therefore, thet ail studies cxv passive roking 
suffer from wise lass if ication of exposure since ell claim to have 
identified individuals with *cro exposure (that is, the irrii vidua is 
used es the nm-«xpoa«d referent groi*)). It is impossible to ascertain 
the degree to which *jch a problem sey be preset in our data, as It 
wld be impossible to determine whether or not such a problem — if 
present — affected cases and controls equally. In the ewt of 
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differm*-iai suscUssification In our itudy, we would expect to find 
v?i -nt either away frora or towards the null value. If, on the other 
Karel, rwndif f erentia l else Ussi licit ion effected our reeults, the bias 
oculd cxUy be an ettengetion of the estimates of effect, for such 
acntinuously measured variables es the ones esaesaed in this study, 
the amgnitude of this bias would depend on the eegnitude of the 
correlation be t ween tne true values far eiposure and the values of 
exposure as anasured. 

Me did not obtain infomation an certain variables knceai to 
affect exposure. Ventilation, sire of rooms, proximity to the mnoter 
and other conditions aider which snaking takas place influence the 
actual dose received by the paseiv* m e oka r. Mb acknowledge the 
difficulty in obtaining data in this regard, especially if information 
about a lifetime is bean sought. Mi also beleived that asking for 
mch extensive detail in a questionnaire might prevent our acquisition 
of mors basic information, distracting tha interviewee from 
essentials. Haw these factors may have influenced our results can not 
finally be determined, 

hi l our controls cams from the files of the Nm* York State 
Department ©f hator Vehicles, mb have data to support that they are 
ocrparahlt to the cases In the most relevant characteristics♦ There 
is, however, one potential source of problem*. Vtmraas %a» am 
certain, by definition, that all controls warm licensed drivers, mb do 
not know the cases' status with regird to driving. If driving status 
is sorehow related to tha risk of l<sig cancer either directly or, much 
nore likely, indirectly, our results might have been subject to bias. 

ecesTecsos 
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Howrver, if any possible differenomi in driving status reflect only 
differences in sociaeooncnic status, our controlling in the analysis 
by XMXtC should haua taken care of the problma. 

Of all the measures aimed to assess ex p osure to passive mucking, 
s am measurement of the sp ex is e Broking habits has been the iu*t 
frequently used. This my aoexxstt, at least partially, for tne fact 
that this is also the maim ire most often r epor t ed to show a positive 
association with ltsig cancer risk. Mq n q the different ways in which 
spouse sacking has been quantified, the (amber of cigarettes voted 
per day appears most often in the literature. Number of pecks a year 
smoked, total mater of cigarettes naked in a lifetime, number of 
years snaking, ami mater of cigarettes mnotoed at heme have also been 
used as a proxy for exposure to passive seeking. In the pr es e n t study 
we have chosen three different measurements of exposure: 1) mater of 
cigarettes acted a day by the spous e , 2) mater of years the spouse 
attend, and 1) total mater of cigarettes smoked while married and 
living together. Ms belieivs these three m e asure me nt s oenpeies 
infonretion on the two most important dimensions of exposure, 
intensity and duration. Mditlcnaly they also provide results easily 
carper able to those in other studies. 

Previous studies have shorn that non smoking woman married to 
mneters of 20 or more cigarettes a day exhibit a risk of developing 
laxj career that is appracimstely double the risk of thoee married to 
non-mrokers 125,27,301. The estimates obtained in those studies have 
been reported to be significant, and whmi considered alcrg with the 
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estimates fee ocher levels cf erasure. heve also n**n fcisxi to ahex* a 
dose-response relationship, Uiich further si^ports the case for s 
causal relationship. POr a aorewtut carparable level of exposure m 
were mable to detect any significant increase in lung cancer risk. 
Our point estimate of effect far those individuals married to ackers 
of 21-40 dgarettes/day ms an odds ratio of 0.906 (95% CL: .609- 
1,35), when expemur* was analyzed as a categorical variable, For 
higher levels of exposure we found risks above the null value, hit 
•gam ttese filings were not statistically significant. The analysis 
of exposure data as a continuous variable was consistent with the 
above results* infeed the effect found far a differential of ejqxaaure 
of 20 cigarettes per day ms barely above the null value (OR • 1.011), 
with confidence limits that include such a figure. Nor there ms any 
evidence of a linear trend. 

This re p ort is not the only one that has been unable to confix* a 
statistical iy significant association be Dawn metier of cigarettes 
■raked by the spouse and lung cancer risks. Akiba, at. al.(32) 
reported an odds ratio of 1.31 (90% CLt 0.46-3.47) for thoae e xposed 
to spouse smoking of 20-40 cigarettes/day (reported as 140-279 
cigarettet/week). Fbr a similar level of exposure, Da lager at- al. 
(33) found an odds ratio of 1.5 (95% CLs 0.6-2.7). Those latter 
estimates, although nest significant, are within the range of the 
suspected wegnirjde of effect, A closer figure to our remits, 
however, was reported by Gar f ink* 1 in his analysis of the African 
Cancer Society Study data (24). Fbr ejgsoaure to spouse sicking of 
20 or more cigarettes /day he fomd an odds ratio of 1.10. Similarly 
his results were not significant. 
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Our results regarding this* variable cannot be accounted for by 
the inclusion of focnr ■rakers since any effect due to this 
circumstance would act in the opposite direction, that is, would 
inflate the risk attributable to ei^oaure. Nor can it be explained by 
the use of surrogate interviews either, since no si<pilfLeant 
differences were found between the estimate* toe the latter and the 
estimates for aelf-reepmfents. The effect could not have been diluted 
by the inclusion of eeles, since they see* to show a similar r esponse 
to that of woeen. Finally, unequal distribution in cases and c o ntro ls 
regarding ocxifomiing variables c an no t be responsible for the 
findings, as su gg e s ted by the sdnor chenge the estimetes undergo *4ian 
those variables are included in the analysis. 

Ma did not find an effect d ependant an the duration of exp osu re 
to passive smoking as measured by the nuaber of years the spouse 
■rake d vtfiile serried end living together. Two other studies had 
evaluated the effect attributable to this measure of exposure. 
Delager at. el. (33) reported nai significant increases In risk dua to 
spouse sacking of 1-20 years (OR • 1.73, 95% CL: .52-5.42), 21-30 
yean (OR • 1.78. 95% CLt ,60-5.10), and >30 years (OR • 1,24, 95% 

CL: .42-3.53). These figures did not show evidence of a linear trend. 
Akiba, at. el. (32) reported odis ratios of 2.1 (90% CL: 1.0 - 4.3) 
for these married to stokers of 1-19 years, of 1.5 (90% CL: 0.8 - 2.7) 
for theme exposed during 20-39 years, and an odds ratio of 1,3 (90% 

CL: 0.7 - 2.5) for those exposed to 40 or more years. These nan 
significant effects did not show evidence of a linear trend. 
Garfinkel, at. a) incorporated a different measure of duration of 
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expoaur*. They estimated *he tirect Associated with exposure due to 
husband's Broking in the last 5 and tne last 25 years. These measure* 
of exposure were analysed far different age grtxg*, hi otologic types, 
type of respondent, and socioeconomic status. Oily one of 30 
estimates obtained showed statistical significance (OR - 2.56 for 
ne u te rs of the lower middle class expoaed to spouse Broking in tne 
last 5 years). 

The evaluation of our third wmasnnemnt of spouse sacking •—■ 
total nuitei of cigarettes t an k e d during serried life. — does not 
s^port an aeenriatitn with ling cancer risk. The estinte associated 
with a differential of exposure of 200,000 ciga re t t e s ms found to be 
1.010 (951 ai 0.8T7 - 1.18’. Ttichofxjulous et. al. (27) used the 
same neasurwant to a ss es s passive making. Their analysis, however, 
resulted in aitimates that are relatively high (a three-fold increase 
in risk for exposure to 300,000 * 400,000 cigarettes), and which also 
she** evidsnoe of a linear trend. Their findings persisted after 
rontrolling for sane important variables. In our study the inclusion 
of oonfawding variables did not product any changes that would 
reverse our conclusion of a non significant association. 

In the paragraphs aba/* we have called attention to the fact that 
factors related to the design of tha study* or to the presence of 
confounding variables, could not explain the differences between our 
results end those showing a ootitive association with spouse smoking. 
Other cirasrstances, however, say have affected our results. Sane of 
these are presented as follows. 
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Critics of the first two epidemiologic studies on passive mnoking 
raised the oonoem that the results carried out in two foreign 
countries (i.e. Japan and G r ee c e) might not apply to the U.S. 
population. Exposure to spouse snaking, it ms suggested, would not 
be as good a proxy measure far OMrall eagxmure to evoke in this 
country as it would be in theme more traditional societies. In 
those societies spouse smoking it is beleivmd not only 
correlates well with overall exposure, but actually oceprises a large 
proportion of it. A r e cent study in thm U.S. suggests a different 
picture for this country . ftiedean et. al, (92) have fond that 
determining an individuals exposure on the fasais of the s po us e Making 
habits may lead to gras errors. For Instance, they reported that 471 
of wemvn and 394 of men married to smokers reported zero hours of 
exposure at home. Conversely, 40.5% ef women and 49.2% of men married 
to non-smokers reported seme exposure to the woke of other persons. 
The degree in which a similar problem may apply to our data, or the 
My in which (if present) it mey have affected our cases and controls 
differently, cannot be ascertained through the available information. 
Thus, such a possibility caseins a potsntial source of error. 

Different Ufa auditions in the U.S. may also make the use of 
spouse snaking a bed proxy for expaeure to passive evoking. For 
instance, the average Japanese heme is such seller than the American 
hare. Two indicators of house sire used by the taited Mticns 
Illustrates this (93) t l) The average size, represented ty the seen 
ruber of parsons par household, is 3.2 in Japan, whereas in the U.S. 
is 2.7, and 2) the percentage of housing wits with one root only is 
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Si in Japan arri 1.51 in thi* country. As mentioned in another section 
of this report, roast else, together with a closely related variable 
— i,e, proximity to the saotor — greatly influence the exposure 
dose actually reoeimd by the passive mnoker. 

It might well be ar^jad that, since sobs recent American studies 
have supported the findings of Hi raymt and Thrichopouloua, abjectixns 
such aa those raised above haws alreedy been discounted. It should be 
esphesixed, however, that oily the study by Garfinteel at. al. has 
shown significant findings in the context of rsaaarrh without major 
methodological problems. An additional study (PeUyo Correa, at. al) 
preewited questionable results, particularly due to the sell meter 
of sidrjects studied. Furthermore the most reca n t paper published in 
this oexntry wai triable to uncover any statistically significant 
association (Delager, at. al.). 

The effect due to spouee awaking in our study subjects may be so 
snail as to be undetectable under the ptsa e nL conditions of study. 
Such effect, how, eight well become detectable if exposure from 
different sources vetFe to eccumlate. The fact that we found an effect 
due to mqaosure in the housenold — which includes the spouse's 
smoking— strongly suggests this possibility. Sardler's findings 
further support it (37). He fond an Incrtse in risk with the 
increasing muter of household .mute r* tte snaked, Inc hiding the 
spouse, tntuition, together with these results, would seem to suggest 
that the most afpropiate way to evaluate the effect of passive asteing 
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voild be through the use of e cusulatim index of exposure. Alttot**h 
in theemy this is desirable, the mlgancies of collecting the 
information my proscribe It. People's perception of the making that 
goes on azmmd thee may mry fros one circumstance to rather. 
Hmreas people my be able to provide more or leas detailed and 
accurate inform tion <xi the mocking of the spouse or other maters of 
the family, they might not be aa precise tten it exams to tte mraklng 
of others or to the mnoking that ocurri in public place*. Ccntunlng 
*uch inform tion in a single index could result in the mixing of 
-good* quality information with sum "bad* quality informtirxi, thus 
diminishing the probabilities of findix^ good mtimtor* of the 
effect. 

lastly, an explanation for our negative finding* my oe 
attributable to the fact that making by the spouse is an exposure 
that is irtroduoad late In lifs and my not be prolonged encash to 
ixoduce an effect in and of Itself, Such exposure, however, could 
tw i ~M important in the presence of e previous exposure history (i.s, 
parental mocking) or, as explained about, in conjunction with e x p oeur e 
firm other sources. 

We fexmd an increase in risk far lung canoer far those exposed to 
the mroke of others at hone. The odds ratio associated with 150 
person/years of exposure ms estimated to be 1.86 051 CL* 1,22 - 
2.83), Only a few previous studies hav# included a muurewc of 
ejqsoeur# at hair* as a risk factor to be evaluated. In such stLxUes, 
hoover, the imamtremnt of <uqxmure has been rudiemrtary, usually 
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expressed 11 i diooCiony lyw/no wap o- re). w# believe our 

Busunent to be rare complete given that it coi^rUea a proxy for 
intensity of the exposure (nunber of sroken in the hoisehold), as 
well u for its (tatign (ruter of yen of cohabitation with 
—tors). It can alao be regard as a ounpeehensive smmire, since 
it includes all housetald ■—ten for the subject*' residence history 
IVw latter oxpeMing for the most part of their eAilt lives). The 
collection of such extensive inforoticn, ho-ever, —s not witheut its 
probl—e, as evidenced by the ocuzrence of sera missing values, m 
have explained tta %*y« in which we a p proached such problem (ty 
imputation of missing values under two different as*e**icns) and feel 
ccnfident tlet our results have not been substantially affected by it, 

TTw following are the results froe other studies assessing the 
role of exposure to pessive —eking at hose, 

Garfinkal et. al (30) classified the exposure to smoke at haw 
according to how recent the exposure, for those sensed at hme in 
the last five years (yes/no esgxssure) an odds ratio —s foind for 
lung cancer of 1.22 (954 <Xt 0,92 * 1,62). An even lower estimate —s 
reported for exposure in the last 25 years (CR * 1*15. 951 CL i 0.89- 
1 . 49 ), These results were not statistically significant, as shcwi by 
th» confidence intervals. A rare vefined measurement of «jqx*ure at 
taw was also assessed by Garfinkal, but it — * Una ted to speuse 
awsang. A significant linear association was found for exposure to 
the spouse —oking at hew (no association was found far the smexiro 
that occurs outside taw). Sandler et. al. (37) reported an 
elevated risk for thoee sjpoeed at hone. The odds ratios associated 
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with 1, 2. and 3 or sere —eking household — fea rs were 1.5, 2.3 and 

\ 2.8, respectively, Even though oily the last figure —s In itself 
statistically, si^iif leant, the three figures toghether follow a 
statistically significant Umar trend, Rabat and Vtynder (34 ) found 
no association be tw ee n exposure at how (yes/no exposure) and risk for 
lung ccncer. Their estimates, however, are based an a study that 
included only 25 lung cancer patients. 

In addition to the owail effect due to household exposure found 
in our data, thare is one other finding that deserves special 
consideration. The effect of passive making in the household %ma 
found to be eiqnificently larger for epiderraid/s—ul 1 cell histologic 
type then for adenocmrclnana/other cells histologic type (inedjmted 
odds ratios of 2.83 and 1.42, respectively). Controlling for 
confounding variables resulted in estimates, that although not 
significant, twre nonetheless consistent with the above findings 
(adjusted OR • 2,32, and l.M, respectively). As explained in the 
paragraphs above, only a few studies have classified their esses in 
regard to histologic diagnosis, and even fewer have included a Urge 
enough meter of * cases of each histologic type as to be able to 
examine specific associations. The notion that pessive —oking sey 
be more strongly associated with epidermoid tuners, therefore, cows 
seinly from studies on tne effects of direct stating. Although tome 
of these studies have determined that ail histologic types are related 
to —oking (see Chapter l: "Stating and Histologic Type of Lung 
Cancer"), sort of tnem seem to agree that the strongest relationship 
is observed !or epidermoid md smell sell tutors. The suggestion thst 
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such findings hold u well for passive snaking provides si^porc to tbe 
hypothesis that tnvi na M e nt al mwkm acts in a similar way to 
Mainstreen moke and that stresses that the only differences between 
the 0*3 types of exposures ere quantitative. The one other study that 
found a statistically significant higher risk for apidcnoid type was 
that of Garfinkel s et, el. (30). They raported an odds ratio of 5.0 
(951 CL: 1.43 - 20. IB) associated with the husband's snaking at hone. 
Another study reported similar result, although non significant. 
Oaleger et. al.(33l reported an adjusted odds ratio of 2.88 (951 &.J 
0.91-9.10) for apidemid/snal 1 call carcinoses, and an odds ratio of 
1.02 (954 CL: .33-3.16) for adenocarcinoma. 

The importance of passive smoking in the household aust be put 
into perspective with regard to the anoint of exposure necessary to 
observe an effect of the eegnitude described. We have presented the 
estimates of effects associated with an exposure of 150 parson/yaars. 
This is equivalent to having lived over a period of 30 years with five 
ssokers, or with a ppro xi m ately 4 ero> jrs for 37 years. It should be 
enphasised that such level of e x poe u re is rether high and nay be 
wwoimon in the general population. In our study group, for instance, 
cnly 7.54 of the cases and 4.31 of the aontrols attained that or 
higher levels of ejqaosurt. I n deed, lower levels of ejgxwur* are such 
sore carmen . For exasrple, 251 of the cases and 20.51 of the control* 
reported exposures betwe en 50 and 75- pereon/years (equivalent to 
having lived 23 years with 2 or 3 smokers). Such levels of exposure, 
hoover, carry risks that are more modest (OR for 50 persen/years ■ 
1.23, for 75 person year* ■ 1.36). 


The expoeure to passive coking that occurs in the workplace has 
been thought to be extensive enough to deserve consideration as a 
potaitial risk factor far lung auxxr, Laboratory data has shown that 
the urinary ootinine levels of non-makers working where muckers are 
pr ese nt are significantly higher than thoee of nen-arakars working 
with nex i -anok e rs (56). The epidemiologic evidence has not been yet 
reported. Garfinkel found odds ratios of 0.88 (931 CL: 0.66-1.18) wd 
0.93 (951 CL: 0.73 - 1.18) for make expoeure at werk in the last 5 

and 25 years, respectively (yes/no e x po s ure classification). Rabat 
and Wynder fotsid a barely statistical ly ai^iificant effect due to 
expoeure at work (yes/rm exposure) for Males, but not far femles. In 
their study 18 of 25 cases reported to have been exposed to cigarette 
sroke at vxxrk compared to 11 of 25 controls (OR • 3.27), In our study 
the risk a s s oci ated with expoeure in the wockplm^e was statistically 
indistinguishable from the null value (OR • .9740, 951 CL: 0.974 - 

l.OHf for 150 persorv/years of expoeure). We also foud that expoeure 
in the workplace may not be as extensive as be lei wad. Nearly a third 
of our cases and aentrois r ep o r t ed no expoeure et all in the 
workplace, and almost 501 reported ex posures of tees then 25 person/ 
years. This distribution results in s smell muter of highly nrpretf 
individuals in which the effect, although sore likely to develop. 
mid also be more difficult to detect, finally, eceunjlaticxi of 
exposure in the household and exposure In the workplace in a single 
msasurment of exposure (both were Measured in the aim units) 
provided non significant results. We believed, as mentioned earlier 
in this chapter, that this is the result of ocebining two tmesurwentJ 
with ewa different degrees ot sensitivity, whereas rrrcking by -»rber* 
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of the family ray be closely correlated with the do** received by the 
passive sicker, the correlation between co-warhers* raking and the 
dose received by the passive raker may not be a* close. 

No other study before ours bed included the eas e s gra nt of 
ex po su re to passive socking in social circtmtances. Me lack. 
therefore, any point of reference by which to ccrper* cxir unexpected 
results. We fowl a decrease in risk for lung career with increased 
exposure to an index c r e ate d to reflect social passive seeking (OR - 
0.639, 951 CL; 0.520 - 0.785). Given all the following — 11 the 

previous reports that have shown an association bats een exposure to 
passive snaking and lung cancer, 2) our own results that sv^oort such 
relationship (at least for ana of tha exposure variables), 3) the 

studies that have established tha association b e t wee n active snaking 
end the dies ease, and 4) the laboratory data that has confirm! the 
carcinogenic properties of rnh a rm csoka — tha poss ib ility of a 
contradictory effect of passive making on lung cancer risks seems 
unfounded. 

In searching for an emanation of this result, we eust oonsidar 
two possibilities: l) that the association found reflects a true 
relationship, and 2) that the results are product of data artifacts. A 
third possibility, the* role of chance, has largely been discounted 
through the application of tests for %4iich the statistical 
significance has been set at 0.05 (i.e. results such as the ones 
observed ray have occjrad as a consequence of chance cnly in 5 out of 
100 •trial;*). 


If we assure first tlmt the relationship found bettmn social 
exposure tc passive raking (as measured) and lung cancer is true, ** 
well slight wender what could have caused lung cancer patieits to have 
tmm exposed to leas social passive making than *«re the •healthy" 
controls. Any response alone those lines mild be merely speculative; 
but the following is one that has occurred to us. Suppose that the 
cases have indeed developed the d 1 tease as a cxxuequence of exposure 
co passive smoking. According to our results, the ''causal* exposure 
would be tra or* derived fit* making in the hamehold; that is, frcei 
tbt cxily exposure for which we found significant results. It could 
then be argued that the exp osur e which occurs in the hare cannot be 
avoided (or carrot be easily avoided), whereas exposure in social 
circumstances is southing over which the individjal has a certain 
degree of control. If those Oao are to develop lung cancer develop 
early respiratory tyspeema (as is suggested by the fact that lux; 
cancer is often proceeded by a poor respiratory function (67)), they 
may choose to avoid exposure to mka in social circumstances, but 
find it harder to dp so at hcae. Thus, expoeure in the household 
would continue to permit the dise a se gen e ration process to be 
completed, while at the same tie* exposure fro* other stwroes would be 
diminished. Similarly, it could be pr o posed that, in addition to 
passive tacking in the household, there is an as yet unidentified risk 
factor responsible for a c onsi der able proportion ef the cases. 
Increasing exposure to such a risk factor among the cases, hoover, 
also have to be associated with a decreasing exposure to serial 
passive sacking. In this way the reverse association observed t e t we n 
social passive sicking and lung cancer would be real, txjt by no means 
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would be cauul, 

A second poeaibiUty we have considered is that our results 
regarding social exposure ere artif actual * W*at is most likely 
responsible far this is the use of an artificial index of eqxvure net 
previously validated through proper nsthodolaglc studies. Sen 
factors which esy hew affected the quality of the information 
collected through such sechanisms as follows. First of all, the 
period of tiaa cowred by the questionnaire item is wry lengthy. 
Eliciting good information an day- to -day events in the past requires a 
cmaidareble effort of recollection. Particularly for the first years 
of Life* a considerable recollection of the parent's or the family’s 
social life, which are the min vehicle of exposure to envizoranantai 
•bo ke, is required. 

Secondly, the information as it was collected did not sake any 
attanpt to eeasure intensity of «qoeure, nor did it establish the 
relatiw ixportanoe of em» ei u e during ana activity as oppo s e d to 
another. There is a real question, for instance, if visiting friends 
or relatiws ***> sxoke conveys the ease d egre e of ea^osure as would be 
incurred by going to bars end restaurants. Thus, exposure for all 
activities wes wightnd equally. 

Thirdly, the specific social activities specified to the 
interviews in order to elicit a response — that is, those 
present a tiw activities known to be eonhiciw to exposure — wr* 
wry limited (see Appendix A, pegs U3), FOr manv study subject* toe 


exposure might originate frot very differwt sorts of social 
circjsetarces than thase «gdidtly questioned. The fall'ire 
specifically to mention those activities esy conceivably have 
produced sane undereporting. 

Fourth, tte use of two different units of tune to meamire 
frequency of exposure may also have conf us e d ths respondents. The 
lams frequent exposures had to be reported according to the mmt«er of 
tises a month the exposure occured, tdvreas ths most frequent 
exposures had to be r e put ed on a per/wek basis. 

Finally ooeprehensian of tns inforsetion being requested may have 
bem impaired by tfm aceplex nature of the question. Each inquiry 
Ame nd ed responses which sisailtansously synthstised information cn 
three different aspects of expoeure (type of so ci a l activity, ege of 
ex posure, ad frequency of expotmi r e). Such questions, placed almost 
at the end of a one toir interview, may have been answered without the 
ccnoentration necessary to provide altogether adequate responses. 

Me haw not mention in ths above list the use of surrogate 
respondents as a possible source of data artifacts. The reason is thet 
we do not haw any evidence to support that the estimates obtained for 
self-respondents are any different frem thcee of minogate respondents 
(This it a situation thet is also true for all of our exposure 
variables, with erm exception: the number of years mfcked by the 
spouse), But given the ct rc o n concern on that matter, w felt that it 
should be made explicit. 
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Iaperfacticns of tte oollactixn tool* alcne, hwcvjr, may 
not be sufficient to «q)U iii\ our results- It is tbe way in which sucn 
is^erfecticns affected the response of cases vis-a-vis tne response of 
controls tnar. may provide additior»dl urderstandiJig. Again, ra can 
cnly speculate on this natter. Our results suggest that the cases 
ray have undereported their exDog jre to social passive racking. Such 
a problem is often rantior^d in relation to studies in which the 
suspected exposure is socially undesirable, as is tho case with drug 
or alcohol use. In the present instance, horavar, there is no such 
stiaaatization attached to exposure. It is, after all, the snaking of 
otters, and not the patients own risk factor that is being 
implicated. Nevertheless, patients for whatever reason ray have felt 
the need to minimise their closure to anything that potentially they 
might have been able to avoid. (Ovureporting of tagosure by controls 
ray also, in theory, tev* produced the results observed. In practice, 
however, there is no carpel ling reason to beleive that controls >ould 
benefit from such behaviour. As a consequence we have discounted 
reporting as a possibility). 

Ihroughout this document w« have presented a surwary of the 
inf omit ion currently available cn the relationship between lung 
cancer and passive Broking. In the first part we havj reviewed the 
major epidemiologic stucues on the sur^ect, as well ss some relevant 
laborotcry data. The major portion of this document, however, nas 
oeen devoted to the description of tna methodology and the results of 
this, largest epidemiologic study so far ccrducted to •xarone the 
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ifore-mntliml aaaoci«ti<n. Both tho strengths and waaknasaas of the 
rtuiy have been lnUcated: but whan these are into a balance, w. 
beldve to have gathar»l one of tha bare data seta to judge the 
extanse of the purported relationship. 

Ill were unable to ccnf in* an association with the eat ccanmly 
used eeaaure of epoait, iopouae woking), but we did find an effect 
due to exposure to passive «*oking in the hnnwhn ld. These retultn, 
although only in partial e gi aH Hnt with those of other stuiiee, are 
ccroixterrt with the existence of a wall to sederata eff«ct of paaaive 
saoking cn lunq cancer risk*. He did not find an affect due to 
exposure to passive Backing in the wo rk p l a c e. Ha fond, loeimr. a 
decr e ased risk in luwj cancer with increasing expoaira to paaaive 
sWOng in social dreuaetanaea, Poaalbl. reasons for such finding* 
have been rtltnuaaii above. 

Our findings suggest thet the preview* studies nay have 
ewereatiaeted the affect attributable to passive Peking. Such a 
possibility ha* bean proposed by those O® contend thet s typical 
•xpoBurm to passive racking is only equiralent to racking actiraly 
Iras than mm cigarette per day hrftidh in itself convey* risks that 
are lorar than tte two-fold increase proposed for passive Braking), 
rtrehodologic problem that ray have lad to auch owratiratinn of tte 
affect have bran pointed out in Chapter 1, as rail as in thi* chapter. 

As is rail taewn to epidrauo l agists, tte results of one study — 
or even a few studies— are ralda* sufficient to ansrar all questiGna 
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rrardir.g the rela-ions-iip a puuicive risk factor and a 

disease. We beleive tne present study has contributed to i tetter 
understanding of the lung cancer risk involved in the exposure to 
passive smoking. Nevertheless. we tiunk we are still far fron 
knowing all the details necessary to e^tahlish a final judkjn«nt. 
Future studies will be necessary to take that step. 
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